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Abstract 
 
The transfer of knowledge between universities and industry has received considerable 
attention throughout the last 20 years.  The study of knowledge and its relationship to 
commercial advantage and innovation is popular in management research.  The majority 
of this research considers knowledge transfer at a society or company level, however, 
there is an absence of research that focuses at a project level and considers the day-to-
day practices involved in transferring knowledge, back and forth, between universities and 
commercial organisations. 
 
This research focuses on this aspect of knowledge transfer by undertaking a range of 
theory-building activities to develop a new understanding of the practice of transferring 
knowledge in this context.  Adopting an inductive methodological approach, aligned with a 
‘social constructivist’ paradigm, the research develops a number of questions from the 
literature.  The questions are then explored by reference to experienced participants from 
‘real’ knowledge transfer projects, using participant enquiry methods.  A number of 
practical frameworks are proposed.  The appropriateness of these is further explored using 
participant interaction techniques – where research interventions are developed and 
applied in ‘live’ knowledge transfer projects. 
 
The results suggest that by raising participant’s awareness of the inherent properties of 
knowledge, the outcomes of knowledge transfer projects may be strengthened.  By 
focussing on standardised frameworks for interaction and suggesting practical activities 
that can be carried out before and during knowledge transfer projects, a focus can be 
achieved on improving the outcomes of the projects respectively.  The wider implication of 
this work could be in the development of policy interventions, practical management 
guidelines and knowledge transfer ‘best practice’.  In addition, the practical tools and 
techniques developed could also form the basis for further evaluative research.  This could 
be used to compare organisations’ competences and services, which could, in turn, advise 
the strategies of industrial organisations, universities and knowledge transfer 
intermediaries. 
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Glossary of Terms (including abbreviations) 
 
Term 
(listed alphabetically) 
 
Explanation 
(as used within this research) 
Channel A term derived from marketing theory that relates to a structured 
or established process for selling goods or services.  In this 
case channel relates to the structured processes surrounding 
the transfer of knowledge. 
Company This term is used interchangeably with organisation and 
represents industrial and third sector organisations that can be a 
partner in a knowledge transfer. 
Consultancy A structured problems solving activity that applies existing 
knowledge to create a solution – typically not involving new 
knowledge. 
Deductive 
Reasoning 
A type of reasoning that attempts to prove logical connection 
between a hypothesis (a proposed action) and an outcome (that 
results from the action), such that the connection is sound or 
unsound. 
Dualism A philosophical stance located in between the poles of realism 
(positivism) and relativism (phenomenology) that calls for the 
combination of both philosophical perspectives to create new, 
practical knowledge. 
Epistemology The perspective of what constitutes “true knowledge” 
Explicit Knowledge Practical knowledge, existing in the form of words and numbers 
and is expressed as know-about (a working definition of explicit 
knowledge is provided in chapter 2 page 25). 
Framework A manifestation of theory with enough collective agreement to 
be able to build further research. 
Generalisability Relates to the ability to make claims of causality links outside of 
the direct field of study. 
HEI Higher Education Institution – within this research this term is 
used to cover the private and public research organisations and 
technology institutes, but excluding further education. 
Implicit Knowledge A position between explicit and tacit knowledge, that reflects the 
organisation of tacit knowledge in the knower, where tacit is 
unorganised and often inaccessible whilst implicit knowledge is 
organised and accessible through discussion and questioning. 
Innovation The successful exploitation of new ideas (DTI, 2003).  This can 
be product or service and can relate to new products and 
services or improved processes relating to the production of the 
product or service. 
Incremental 
Innovation 
A small step forward in improving existing products or services 
often through process improvements. 
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xvi 
Inductive Reasoning A type of reasoning that uses observation as a basis for 
developing knowledge.  Generalisations are based on collective 
instances. 
Intellectual Property A legally defined and protectable type of knowledge, where a 
process is followed to demonstrate creation and ownership. 
Inter-organisation Between organisations that are not linked back to a single 
entity. 
Intra-organisation Within organisations or between parts of a larger organisation or 
entity. 
Knowledge “The fact of recognising as something known or known about” 
(OED 2008) and “organised information applicable to problems 
solving” (Woolf 1990). 
Knowledge-based 
Management 
A sub-discipline within knowledge management that considers 
the properties of knowledge and how these are represented.   
This discipline has evolved from information technology, 
information systems and artificial intelligence theory.  It has its 
philosophical roots in positivism.  
Knowledge 
Management 
The research discipline interested in the identification, creation, 
representation and distribution of knowledge. 
License A formal transaction where protected knowledge is licensed for 
use by a third party.  
Mode 2 Knowledge 
Creation 
A modern perspective on the derivation of knowledge in a 
dualist perspective, where socially robust knowledge is shown 
to be context laden and applicable to business research through 
its practical nature.  
Objective testing A test derived with an ability to demonstrate results that are not 
affected by the influences of the tester or the examiner.  
Science and the positivist philosophy are underpinned by 
objective tests. 
Ontology The view of “what is reality” as a philosophical question. 
Paradigm “the way we see things” or a pattern of thought in an 
epistemological context.  Often referred to as “the box” – the 
current way we see things, and “outside the box” – the view of 
what is outside of how we currently see things. 
Patent A formally recognised state of protection for a piece of 
intellectual property. 
Phenomena An observable occurrence. 
Phenomenologist This person believes that reality is constructed from social 
engagement and is developed from subjective review and 
consideration of emotion.  Also referred to as relativism.    
Positivist This person believes that reality is fact and new knowledge is 
sought out using the objective search for facts - Science.  Also 
referred to as realism.  
Radical Innovation A significant step forward to enable a new product or service, 
unlike the current offerings. 
Reliability  In reference to research, results that occur again and again if 
the same studies are undertaken. 
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xvii 
Research A structured activity that leads to the derivation of new 
knowledge. 
Social 
Constructivism 
A philosophical perspective that suggests that truth is relative to 
understanding and that facts are only meaningful if they are 
referenced against a reality that it constructed through 
experiences and social interaction.  
Strategic 
Knowledge 
Management 
A sub-discipline within knowledge management that considers 
the strategic use of knowledge to create commercial advantage.  
This discipline has evolved from the resource-based theory of 
the firm and is seated in management theory.  It has its 
philosophical roots in phenomenology.   
Subjective testing A test that accepts that the results will be affected by the 
influence of the interviewer or examiner.  These tests are used 
to undercover opinion and bias that are often hidden from 
objective test methods.  
Transfer In this context the process of moving something (tangible or 
intangible) from one place to another and back reciprocally.  
Tacit Knowledge Theoretical knowledge, embedded in individuals often referred 
to as knowing how (a working definition of tacit knowledge it 
provided in chapter 2 on page 24). 
Validity In reference to research, the validity of the results relates their 
ability to adequately reflect the phenomena under study. 
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Chapter 1 – Introduction 
 
Innovation is the effective harnessing of new ideas to create new or improved goods and 
services, and this often forms the basis of a company’s competitive edge.  How and where 
companies search for the knowledge to fuel their innovation processes has been a focus 
of extensive research.  Innovation theory has progressed through linear models, where 
knowledge was pushed, or pulled, into the market place, to collaboration and open 
innovation theory, where knowledge flows between collaborating organisations.  These 
key developments in innovation theory have an important element in common - they all 
hinge on the flow of and management of knowledge.  This thesis is focussed on the flow of 
knowledge, particularly how it moves between the parties in knowledge transfer projects.  
 
At its most straightforward, knowledge is believed to be created from careful, objective 
study and is diffused via written script; and at its most complex, is a wholly-subjective and 
emotionally-laced construct, assembled by individuals as a result of their experiences, 
social interactions and upbringing and transferred through social interaction.   
 
Politically, knowledge is recognised as both an economy’s and a firm’s critical resource 
and an important source of innovation. Policy positions universities as sources of 
commercially valuable knowledge and establishes a knowledge transfer imperative, and 
now funding streams reward research that demonstrates impact.   
 
Knowledge transfer is the two-directional exchange of knowledge between parties, and 
university to industry knowledge transfer contributed more than £10bn to the UK economy 
between 2002 and 2007, an economy grossing more than £8tn1 over the same period.   
 
The purpose of this thesis is to explore the activity of transferring knowledge between 
companies and higher education and to examine the role that knowledge transfer plays in 
delivering commercial benefit for companies, whilst fuelling more research.  The thesis 
focuses on experiences, collected through face-to-face interviews, of participants in 
completed knowledge transfer projects and considers how knowledge flows in these 
                                                   
1
 Statistics extracted from PACEC (2009) & www.guardian.co.uk/news/datablog/2009/nov/25/gdp-uk-1948-growth-economy 
accessed on 21.3.2012 
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examples. The knowledge built within this thesis is a combination of new and synthetic 
knowledge, is context specific, value laden and built from more than 50 hours of rich 
interview data from 31 interviews. This research is set within a social constructivism 
paradigm and uses an inductive methodology to explore and build theory.  The empirical 
work is not testing theory, but further exploring it, with reference to real examples. 
 
The thesis considers how the properties of knowledge affect the transfer of knowledge, 
with the aim of being able to inform policy makers, practitioners, company personnel and 
researchers accordingly.  The thesis explores the potential that resides in tacit knowledge, 
which when viewed from a company’s perspective manifests as an ‘ability to act’ on the 
new knowledge received and from a university’s perspective, manifests as the ‘ability to 
act’ in pursuing new avenues of research that are based on real world needs.  An ability to 
act is an important attribute of tacit knowledge.  
 
The first activity undertaken within this research was to consider the need for this work and 
this was used to ground the research study and also to develop the dimensions for a 
comprehensive review of the literature.  The literature study is presented in Chapter 2.  It 
follows a logical progression, from the exploration of knowledge and knowledge 
management, through the role that knowledge can play as a source of innovation, and 
then considers how universities can be sources of this knowledge.  Each of these sections 
of the literature has been established as key foundations from which to build inductive 
theory.  The first step was to synthesise a combined framework of channels of knowledge 
transfer from the literature (in effect a list with definitions).  The literature was then 
summarised at the end of Chapter 2.  A number of research question were then developed 
and presented at the beginning of Chapter 3, which then goes on to consider the 
philosophical perspectives of the research and establishes an appropriate methodology for 
exploring the research questions in the form of empirical work.  Chapter 4 presents the 
empirical work, and relates to a three phase research activity.  Phase 1 was a trial activity, 
Phase 2 was an exploration of the research questions using participant observation and 
Phase 3 was the development of three action-research style projects, using participant 
interaction techniques.   
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Chapter 5 presents a comprehensive discussion of the findings of the research, compares 
these with the current theories evident within the literature, before reaching a number of 
conclusions, which are presented in Chapter 6. A schematic diagram of the way that the 
research was undertaken is shown in Figure 1.1.   
 
Establishing a need for the research  
 
Thomas & Tymon (1982) suggest that rigour can be achieved in social science research, if 
the research need can be framed against the four stages of their model: perception of a 
real world problem; conceptualisation of the problem; formulation of a scientific model; and 
the study of the scientific model.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1 – Inductive theory building within the research 
Empirical 
Work 
Theory 
Exploration 
Literature 
Study 
Theory 
Development 
Practical 
Exploration of 
Theory 
Research 
Interventions 
The Role of 
HEIs 
Visualisation 
Framework 
Channel 
Classification 
Common Channel List 
Managing  
Knowledge 
Knowledge 
as a source 
of 
Innovation 
Knowledge 
Research 
Question 1 
Research 
Question 2 
Research 
Question 3 
Research 
Question 4 
Literature Summary 
Inductive 
Theory 
Building 
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
4 
 
Stage 1: Perception of a real world problem or situation – Grant (1996) defines the need 
for companies to move toward a knowledge-based view of the firm, leaving behind that of 
Organisational, Resource and Transaction Cost views of the firm to seek greater focus on 
Knowledge as commercial advantage.  A knowledge-based view of the firm allows firms to 
make strategic decisions and trade toward a higher “value adding” focus by concentrating 
on the value that their organisational knowledge adds to the transaction between supplier 
and customer.  This is a fundamental driver of the study of knowledge management 
(Liebowitz 1999b). 
 
An example of this could be a high-technology printed circuit board (PCB) company, where 
the knowledge of their production staff needs to be continually developed to allow them to 
create new, more higher-technology products.  10 years ago multi-level PCBs were 
considered to be high-tech if they were constructed with two layers, now it is commonplace 
for PCBs to have 10 or more layers.  Multi-level technology, especially where there is a 
constant drive toward miniaturisation, poses a challenge for a PCB manufacturer.  They 
need to ensure the knowledge of their staff is retained and used effectively and if they do 
not have the right knowledge they must seek it out and bring (or transfer) it in.   
 
To satisfy Grant’s vision of realising knowledge as the “most important of a firm’s 
resources” (Grant 1996 p.110), it is important to understand where knowledge comes 
from, how it is retained and how it can be transferred, or more simply, as defined by Argote 
et al (2003b), how knowledge is created, retained and transferred. 
 
Nonaka and Takeuchi (1995) suggest that one source of this knowledge, for competitive 
advantage, is the creation of knowledge, internally, within a firm.  Whilst this internal 
creation of knowledge can be beneficial it is limited by the capabilities, competences and 
experience of the employees.  To combat this Bommer and Jalajas (2004) suggest that 
bringing knowledge in from external sources is important.  One particular route to gain this 
new knowledge could be collaboration with a University or Higher Education Institution. 
 
In summary, the real world problem that forms the focus of this thesis, and the focus for 
the literature study accordingly, is knowledge management - the imperative of creating, 
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retaining and transferring knowledge (Liebowitz 1999), where the source of knowledge 
could be a University.  
 
Stage 2: Conceptualisation of the problem – according to Mitroff & Pondy (1987) one of 
the problems with organisational research (in the 1980’s) was that it assumed business to 
be collections of non-human resources.  They claim research does not always ground 
itself in a real-world problem.  The primary, conceptual foundation for this thesis presents a 
firm with a knowledge-based culture and considers it within a context where knowledge 
resources are available from higher education (or further education) and where 
exchanging or transferring this knowledge can and does occur.   Knowledge Management 
is suggested as an important stream of research and is contributed to by authors such as 
Nonaka and Takeuchi (1995), Davenport and Prusak (1998), Grant (1996) and others.  
Knowledge Management deals with the range of practices used by organisations to 
identify, create, represent, and distribute knowledge Liebowitz (1999b). 
 
The conceptualisation of the problem then extends to the mechanisms of knowledge 
transfer, with research taken from internal knowledge transfer within companies or groups 
of companies (Uzzi 1997, Vargo et al 2008 and Gorovaia & Windsperger, 2010).   Intra-
firm knowledge transfer is defined as "the process through which one unit (e.g., group, 
department, or division) is affected by the experience of another" (Argote & Ingram 2000, 
p. 151).  Knowledge transfer outwards from an organisation or between organisations as 
detailed by Agrawal (2001), Seigel et al (2003) and Uzzi & Lancaster (2003) is also studied 
as it is this particular aspect of inter-firm knowledge transfer that is a focus of this thesis. 
 
Another important concept within this research broadens the field of study into aspects of 
philosophy, in terms of the knowledge and the properties of knowledge (Polanyi 1966).  
The split between tacit knowledge and explicit knowledge is an important issue for this 
thesis.   
 
The final concept reflected within this research is Organisation Learning.  Argyris and 
Schon’s (1978) research deals with models and theories about the way an organisation 
learns and adapts.  It is how this learning occurs when viewed from a company 
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perspective, rather than an employee perspective, that is particularly important when 
conceptualising the way a business should engage in knowledge transfer.  
  
Stage 3:   Formulation of a scientific-style model – the mechanisms for knowledge transfer 
that are studied within this thesis take research from two key sources, the first being intra-
company knowledge transfer mechanisms, such as Knowledge Sharing (Borgatti & Cross 
2003), Staff Rotation and Personnel Mobility (Song, Almeida & Wu 2003) and 
internalisation and socialisation (Nonaka & Takeuchi  1995)   
 
The second source of research on knowledge transfer is from an outside source or other 
organisation.  This covers aspects of Higher Education to Industry knowledge transfer from 
Lowe & Quick (2005), Prigge (2005), Seigel et al (2004) and compares it with external 
processes of recruitment of staff (Kane et al 2005) and training (Nadler et al 2003).  It also 
considers the model of knowledge transfer proposed by Moustafa & Jones (2004), the 
Organisational Working Knowledge Sharing Model (OWKS).   
 
Stage 4: Study of the scientific model - Murray and Peyrefitte (2007) studied large 
organisations of similar size, and looked across many departments within these 
companies to assess the effectiveness of knowledge transfer between departments.  
Based in five hospitals in the United States and interviewing personnel from three levels of 
management, their study reflects the ability for the media communication type and 
richness of the media, as defined in Daft & Lengal’s Media Richness Theory ( Daft et al 
1987), to positively affect the quality or effectiveness of the knowledge transfer.  The 
Murray & Peyrefitte study is used as a comparator but it is important to note that this thesis 
deals with knowledge transfer from an inter-company perspective (not an intra-company 
perspective), and is focussed on the choice of the right mechanism (or channel) of 
knowledge transfer and the selection of the most appropriate communication media for 
knowledge to be transferred within.       
 
Summarising the drivers for this research  
 
According to Grant (1996) businesses need to become more knowledge-based, and 
recent literature on open innovation (Dahlander & Gann 2010) suggests that companies 
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cannot innovate alone, but that it has become a multi-player game (Bessant & Tidd 2011), 
where knowledge flows in and out of companies.  This knowledge can allow firms to make 
strategic decisions and develop toward a higher “value adding” focus, by concentrating on 
the value that their organisational knowledge adds to the transaction between supplier and 
customer.    
 
This is the foundation of the Co-creation of Value theory developed by Vargo et al (2008) 
and the servitisation imperative, where product-based companies embrace service as a 
way to realise additional revenue from the knowledge that their organisation processes 
(Baines et al, 2009).  As the relationship between supplier and customer grows, Vargo et 
al (2008) suggest that at the interface point between the two groups value is created.   In 
the overlap of supplier and recipient within a knowledge transfer, value is also created, 
with the knowledge being transferred representing value. 
 
The need for this work, in relation to the real world problem or situation that it seeks to 
address, is that if a firm seeks external knowledge from a higher education institution, to 
obtain competitive advantage, the process of transfer ought to be as effective as possible 
to obtain the best outcomes.    
 
To enclose the research arena this work is focussed in Knowledge Management (and 
more particularly Strategic Knowledge Management, as opposed to Knowledge-based 
Management) and is set against the research of Nonaka and Takeuchi (1995), Davenport 
and Prusak (1998), Grant (1996) and others.  These authors deal with the range of 
practices used by organisations to identify, create, represent, and distribute knowledge 
(Nonaka & Takeuchi 1995) and this thesis focuses upon how to transfer knowledge from 
one party to another.  The differentiation between the areas of Strategic Knowledge 
Management and Knowledge-based Management are discussed in Chapter 2. 
 
The outcomes of the research 
 
The main conclusions of the research suggest that the different types of knowledge 
(explicit, implicit and tacit) can be useful when considering the transfer of knowledge from 
one party to another.  This recognises that knowledge is complex, that tacit knowledge is 
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hard to transfer, and the act of transferring knowledge is hard to visualise and can be 
made easier to understand with reference to a sensitising framework.  Further conclusions 
suggest that having a standardised transfer channel framework, and an indicative 
classification of the potential of a channel to transfer different types of knowledge are 
useful, from a practical perspective.  The research also concludes that there is an absence 
of accurate metrics that can be used to measure tacit knowledge and that for knowledge 
transfer to develop as a field of study this should be addressed by further research.    
 
The research has developed a number of practical concepts that are built from the theory 
developed within this research.  These could be further developed into management tools 
or guidelines, which in turn could be used to inform policy, to train academics and 
company personnel who are embarking on a knowledge transfer and could also be used to 
emphasise the role that tacit knowledge can play within a project, as a basis for further 
research. 
 
These concepts take the form of: 
• A framework channel list, with associated definitions, of the channels of knowledge 
transfer 
• A visualisation framework for knowledge transfer 
• A indicative categorisation of the channels of knowledge transfer 
• A protocol for the application of the above concepts within the development cycle 
of a project. 
 
 
The research contribution 
 
The overall purpose of this thesis is to contribute to the understanding of how to improve 
the outcome of University-to-Industry knowledge transfer and provide insights on how this 
activity may be improved.  This builds on the research undertaken by Matthews & 
Norgaard (1984), Argote & Ingram (2000), Cummings & Teng (2003), D’Este & Patel 
(2007) and Perkmann & Walsh (2007) and others. 
 
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
9 
 
This research has studied the landscape of knowledge management and identified from 
the work of Venkataraman & Tanriverdi (2004), Baskerville & Dulipovici (2006), Dhanaraj 
(2006), Chilton & Bloodgood (2008) and Clinton et al (2009) that there are gaps in the 
literature around the practical management of knowledge, during transfer. This is upheld 
by the critical evaluation undertaken by Wallace et al (2010).   
 
In detail the work of Argote et al (2003b) has been developed by populating their literature 
classification framework with knowledge management literature.  By critiquing and 
synthesising the literature a new perspective has been created in the field of strategic 
knowledge management, in respect to knowledge transfer between universities and 
industry. 
 
By developing a methodological protocol, seated in a social constructivist paradigm, and 
by collecting perspectives that validate theory building in this area, and critiquing the 
theory built within this study, the research has contributed to the knowledge of 
methodology and paradigm choice.  It has also provided experiential context around the 
use of participant enquiry and participant interaction.  Also by exploring opinions and 
experiences of managers, academics and company personnel, surrounding the role of 
tacit knowledge, and the potential links that this may have to success, this research 
provides interesting insight into this activity. 
 
In exploring how people reflect success in this context and the role which media rich 
communications can play in stimulating improved outcomes this research has created a 
unique collection of opinions, perspectives and knowledge. This builds on the work of 
Nonaka & Takeuchi (1995), Grant (1996), Schmoch et al (2000), Murray & Peyrefitte 
(2007), Perkmann & Walsh (2007), Chilton & Bloodgood (2008) and Clinton et al (2009).   
The work also creates a combined framework of the channels of knowledge transfer, 
bringing together, in a unique way, the work of Schmoch et al (2000), Agrawal (2001), 
Schartinger et al (2002), Bommer & Jalajas (2004) and Holi et al (2008).  
 
In building on the definitions of tacit, implicit and explicit knowledge to create a 
visualisation framework, this research has taken the work of Polanyi (1966), Beckman 
(1997) and Liebowitz (1999b) and added to it.  In addition, by reviewing the work of 
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Schmoch et al (2000), a new perspective is created in relation to a knowledge transfer 
channel’s potential to transfer tacit knowledge.  This indicative classification could then be 
practically applied to create management guidelines.   
 
By undertaking detailed face-to face interviews this research has been able to increase the 
understanding of the role that tacit knowledge can have on knowledge transfer between 
University and Industry.  By undertaking action-style, participant interaction research using 
the framework and indicative classification of a knowledge transfer channel’s potential to 
transfer knowledge, academics, company managers and technology or knowledge transfer 
professionals can incorporate a focus on tacit knowledge when planning and managing 
their projects. 
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Chapter 2 - Literature Survey  
 
Introduction to the Literature Survey 
 
The first part of the introduction to the literature study explains the literature search and 
inclusion criteria. The search terms and inclusion criteria chosen are based on 
recommendations published by Tranfield et al (2003).   
 
The second part of the introduction introduces a categorisation framework, based on 
Argote et al (2003b), to narrow the range of literature used.   
 
 
 
 
 
 
 
 
Figure 2.1 – Structure of the Introduction to the Literature Survey 
 
 
Search & inclusion criteria for the literature search 
 
This literature study is a systematic review of the fields of knowledge management, 
strategic management and knowledge-based view of the firm.  A systematic review of 
literature, according to Collis & Hussey (2009), should attempt to identify, appraise, select 
and synthesise relevant literature, in relation to a particular research need.  The research 
need is set out in Chapter 1. 
 
As stated in Tranfield et al (2003) the first component of a systematic and evidence-based 
review of the literature is the development of a set of defined keywords and search terms. 
 
 
Part 1 – Establishes Search & Inclusion Criteria (based on Tranfield et al 2003)  
Part 2 – Explains the literature reduction technique (based on Argote et al 2003b) 
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Keywords and search terms 
  
For the first phase of literature review the following terms were used: 
 
Knowledge Transfer Higher Education  Institution 
Organisation Industry Management Performance  Assessment 
Processes Technology Partnerships Innovation Managing 
 
Using these words singly provided an unmanageable amount of literature and whilst some 
important papers and books emerged, a refining of the search technique was required to 
narrow the search area.  Words were therefore linked to create strings, to provide a more 
manageable set of outputs i.e. knowledge transfer, Higher Education Institution and then 
higher education with industry or higher education with knowledge transfer etc.  
 
Defining the search area 
 
An initial search was undertaken, taking papers from 1980 onwards (25 years), but this 
proved an unmanageable amount of literature.  The search area was reduced by focussing 
on papers from 1990 onwards, but to avoid losing particularly relevant literature a 
pragmatic approach was adopted.  Literature authored prior to 1990 has only been 
included where this literature was cited more recently and had a close subject fit.   
 
An example of this is Nonaka & Takeuchi (1995): The Knowledge Creating Company, 
which is very pertinent to the focus of the thesis and yielded important work from Polanyi 
(1966), which was subsequently reviewed and included.  
 
Electronic journals and bibliographical databases were accessed using search engines 
(including Research Professional, Business Source Complete, JSTOR, Ebsco EJS, 
Emerald Management Journals and for selected grey literature Google Scholar and 
Google).  Unpublished studies were not reviewed but submissions to conferences that 
were returned from internet searching and from library electronic catalogue searching have 
been included.  No information taken from industrial trials has been included in this thesis 
unless the results were published in a scholarly journal or conference proceedings.   
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A sizeable number of papers were identified that come from non-research origins, often 
being published by government and non-government offices that have an interest or 
responsibility for promoting activity or policy in this area.  These are included but fall into a 
category defined as “grey” literature - being literature without research grounding.   
 
A range of literature studies and categorisation papers were also found (Murray & 
Peyrefitte, 2007; Desouza, 2006; Prigge, 2005 and Argote et al, 2003).  These were used 
as an aid in developing further subject specific, inclusion (and exclusion) criteria.    
 
Literature Reduction and Classification  
 
One traditional method for reviewing literature is to collect a broad range of literature and 
systematically reduce the range of this literature, by reviewing it against a set of criteria 
such as relevance, subject fit, date etc.  This is in effect placing the literature through a 
metaphorical, funnel-shaped filter, where only the most relevant literature should emerge 
from the bottom of the filter (Collis & Hussey, 2009).   
 
The literature reduction strategy used in this thesis differed from the traditional method, in 
as much as it used a classification framework, presented by Argote et al (2003), to position 
the literature against two axes, knowledge management context and knowledge 
management outcomes.  This is shown in Figure 2.2.  
 
The classification “represents a summary of efforts to create a framework for organising 
the literature based on the relevant positioning of the work along two critical dimensions: 
knowledge management outcomes (knowledge creation, retention and transfer) and the 
properties of knowledge management context (properties of units, properties of 
relationships between units and properties of knowledge) (Argote et al 2003b p. 572).   
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Whilst papers and theories have been placed into this framework to aid categorisation their 
positioning in relation to the axes is only indicative of their content.  Many papers and 
theories cross into other areas on the diagram.  Argote et al (2003) comment, in relation to 
this integration of elements within their framework, by suggesting “they do not directly 
place studies into the cells” on the framework, but “discuss relevant findings from each 
study as we elaborate the framework” (Argote et al 2003 p. 573).  What is important is that 
it creates a visual representation of the literature being studied and indicates the different 
content of the papers, in relation to the axes.        
 
The lower right hand corner, expanded and shown in Figure 2.3, represents the transfer of 
knowledge and the properties of knowledge and is, in effect, the same as the output of the 
more traditional “filter”.  The lower right hand corner of the framework therefore represents 
the focus for this thesis and includes papers that relate to the “Transfer of Knowledge” and 
the “Properties of Knowledge”.    
 
Argote et al (2003) suggest that papers in the Knowledge Transfer arena may be classified 
into four distinct sub-sections.  The sub-sections used by Argote et al (2003) are: 
 
1. Knowledge Transfer between Organisations – where inter-firm networks  (Uzzi & 
Lancaster 2003), personnel mobility (Song et al 2003) and communities of practice 
(Gittelman & Kogut 2003) exist; 
 
2. Knowledge Transfer through Internalisation of Activities, either by merger (Menon 
& Pfeffer 2003) or by vertical integration (Sorenson 2003); 
 
3. The effect on Knowledge Transfer that occurs from informal structure and 
stratification, in the forms of status (Thomas-Hunt et al 2003) and prestige (Sin et al 
2005); 
 
4. Process by which Knowledge is transferred, whether it is by search and information 
seeking (Borgatti & Cross 2003), or training (Nadler et al 2003), organising moves 
(Das 2003) or interruption to team activities (Zellmer-Bruhn 2003). 
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The classification has been extended to cover all of the papers covered in this literature 
study that fall into a category of Knowledge Transfer and the Properties of Knowledge (as 
Argote et al (2003b) framework was not detailed enough).  To do this additional categories 
have been added to the original categories from Argote et al (2003b) where papers have 
not conformed into their subject categories.  These additional categories are: 
 
• Knowledge Transfer between organisations, HEI to Industry (Agrawal 2001 etc 
etc); 
• Internalisation of Activities in the form of management of internal knowledge 
(Brock & Yaniv 2007); 
• Process of Knowledge Transfer by knowledge sharing (Haas & Hansen 2007) and 
the role of champions (Ray & Bhawuk 2002). 
 
One other category has been added – a generalisation category, with authors such as 
Grant (1996), Desouza (2006), Lomax (2005) and Vargo et al (2008) making pertinent 
comment about knowledge transfer, in general, whilst talking primarily about other 
subjects.  This has been extended to the general commentaries on the processes with 
which knowledge is transferred, where authors such as Cummings & Teng (2003), Murray 
& Peyrefitte (2007), Moustafa & Jones (2004) and Karlsen & Gottschalk (2004) are making 
commentary on the processes of knowledge transfer.  These commentaries also come 
from other management perspectives, not expressly a “properties of knowledge” 
perspective. 
 
 A similar classification technique was used in recent research undertaken by Meier (2011) 
where extensive literature, created by a systematic review, was categorised using a visual 
framework bounded by the typologies of knowledge and the properties of knowledge.  The 
framework places research papers into a ‘notional location’ relating to the typologies and 
properties of knowledge, thus enabling a reduction of the literature focussing in on only the 
most relevant literature.  The Meier framework was developed from the same source 
material (Argote et al, 2003b) as the framework presented within this literature study.   
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Figure 2.3 – Literature classification focussing on properties of knowledge and 
knowledge transfer  
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Chapter 2.1 - Knowledge  
 
Knowledge & Information defined 
 
Within this section definitions of knowledge will be considered, in particular the 
relationship between information and knowledge and the origins of some of the 
pertinent, philosophical perspectives on knowledge. 
 
From a historical perspective, whilst interpreting the writings of Plato, Foucault (1972 p. 
232) stated “In English, we talk of knowledge, which, therefore, includes a number of 
skills, know-how, capabilities and experiences”.   More recently Beckman (1997 p.23) 
defines knowledge as ”reasoning about information and data to actively enable 
performance, problem solving, decision making, learning and teaching”. 
 
According to Liebowitz (1999b), definitions of knowledge range from the practical to the 
conceptual and to the philosophical.  Liebowitz (1999b p.2) states that from a practical 
perspective “knowledge is information that has been organised and analysed to make it 
understandable and applicable to problem solving and decision making”.  From a 
conceptual perspective Turban (1992) suggests “knowledge encompasses the implicit 
and explicit resolution placed on objects (entities),” and Wiig (1993 p.8) claims from a 
philosophical perspective “knowledge consists of truths and beliefs, perspectives and 
concepts, judgement and expectations, methodologies and know-how”. 
 
In the practical definition, Liebowitz refers to ‘information’ as an element within 
knowledge and suggests that it has been organised and analysed to make it 
understandable and applicable.  This, rightly or wrongly, places knowledge and 
information into a relationship and this relationship is reflected in Information 
Management theory, attributed to Checkland & Holwell (1998).  Information 
Management Theory describes the progression from data to knowledge, with transition 
through the intermediary steps of Capta (taken from the Latin word “things taken”) and 
information.  Adapted from Hinton (2005) Figure 2.4 illustrates this progression and also 
adds useful words to aid understanding, such as facts and meaningful facts creating a 
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
19 
basic definition of knowledge “larger, longer-living structures of meaningful facts”, that 
Hinton then augments with the terms “cognitive actions, context and interest”.    
 
Nonaka (1994) offers a different definition of both knowledge and information.  
Knowledge is presented as “justified true belief” which creates a second reference to the 
personalised aspect of knowledge (when considered alongside Hinton’s, 2005).  
Information is presented differently and is stated as lacking the “belief”.  This is not a 
particularly helpful differentiation, but it does reinforce the reliance on the ‘people’ aspect 
of knowledge. 
 
FACTS 
SELECTED  
OR CREATED 
FACTS 
MEANINGFUL 
FACTS 
LARGER, LONGER 
LIVING 
STRUCTURES OF 
MEANINGFUL 
FACTS 
DATA  CAPTA  INFORMATION   KNOWLEDGE   
  
Figure 2.4 – Data, Capta, Information & Knowledge (Hinton 2005)  
 
In educational research one example of the range of definitions is “Knowledge involves 
the recall of specifics and universals, the recall of methods and processes, or the recall 
of a pattern, structure, or setting” (Bloom et al, 1956 p. 201).   
 
All of the definitions presented so far are, to an extent, context specific.  This contextual 
dependence can be articulated more effectively if consideration is given to ‘the knower’ 
and ‘the known’ and the resultant perspectives of the knowledge culturalists and the 
knowledge capitalists.  
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Philosophical perspectives of knowledge 
 
One important perspective to consider is the relationship that knowledge has with the 
person that knows it – ‘the knower’.  Nonaka & Takeuchi (1995) reflect on this as being a 
“Cartesian split” which occurs between the subject (the knower) and object (the known).   
The fundamental question is does knowledge exist outside of ‘the knower’ or owner?  
One perspective from the Cartesian split suggests that knowledge cannot be separated 
from the person (the owner or ‘knower’), whilst the other view suggests that knowledge 
is differentiable from the person and can be held and replicated outside of ‘the knower’.  
These perspectives are important as if knowledge cannot be released from the knower 
then knowledge transfer can only be achieved by moving people – this chimes with the 
literature classification of knowledge transfer by personnel rotation but also undermines 
the other categories of the framework presented by Argote et al (2003b).   
 
Two main schools of theory have evolved around the split between the knower and the 
known, the Knowledge Capitalists and the Knowledge Culturalists (Sveiby 1997). 
 
A culturalist approach to knowledge, as defined by Lomax (2005), is one of referencing 
the softer, qualitative or less scientific aspects; finding means of analysing knowledge 
within a systemic context relating to culture, values, belief systems, tacit normalities and 
embedded routines.  This definition is created by Lomax (2005 p.1), by drawing together 
statements and reference material from Davenport & Prusak (1998) and Nonaka and 
Takeuchi (1995).  
 
The alternative philosophical viewpoint, also cited by Lomax (2005), is that of a 
Knowledge Capitalist or an Intellectual Capitalist.  This approach relates to a more 
scientific approach where it would be possible to analyse knowledge as a quantitative 
element, where it is discernable, explicit and measurable (Sveiby 1997).   
 
A Knowledge Culturalist may suggest that knowledge cannot generally be separated 
from the knower as their beliefs reflect embedded routines, culture, softer, qualitative 
and less scientific viewpoints.  This aligns with the Cartesian viewpoint of knowledge 
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embedded within the knower and also seems to align with the concept of tacit 
knowledge.  In contrast a knowledge capitalist would suggest that knowledge can exist 
outside of a person, as they believe it can be measured and is discernable.  One 
possible solution to this split of opinion between the knower and the known and the 
culturalists and capitalists is to look for ways to define knowledge in a more granular 
way.  For example, to look for authors who identify properties of knowledge, such as 
Polanyi (1966). 
 
Defining the properties of knowledge 
 
A useful distinction is made within the definitions of knowledge, arising from the work of 
Polanyi (1966), who makes a differentiation between the properties of knowledge – tacit 
and explicit.  Polanyi’s definition of knowledge distinguishes between tacit or theoretical 
knowledge and explicit, recognised or scientific knowledge.  Grant (1996), when 
commenting on Polanyi’s definition of tacit and explicit knowledge, states that tacit 
knowledge is “knowing-how” and that explicit knowledge “knowing-about”.   
 
Polanyi’s theories from the 1940 and 50’s state that knowledge is personal, formed in a 
social context, and will conform to two basic types – that which is tacit (known) and that 
which is explicit (written down or codified).  Whilst this differentiation is pivotal to the 
research undertaken within this thesis, it could be considered by some to be arbitrary, as 
it only increases the complexity in trying to comprehensively define knowledge.  It does 
however offer two definitions instead of just one.  Further explanations of the properties 
of tacit and explicit knowledge are shown in Table 2.1, with reference to their originators. 
 
To further illustrate the different typologies of knowledge Levitt (1991) uses a metaphor 
to explain tacit knowledge. “A young child screams with pain upon touching a hot stove, 
the child now has tacit knowledge based on experience, that to touch a hot stove will 
cause pain.  The child is not able to explain how they know or why it happened, but they 
will not touch the stove again, even if the stove is cold, without caution” (cited in Nonaka 
& Takeuchi 1995 p. 9).  This introduces an important perspective to the previous 
definitions – the reference to experience. 
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A newspaper tells us “about” and is therefore explicit, but is this similar to an instruction 
manual or instructional procedure?  According to Polanyi (1966) instruction manuals are 
also “explicit” in as much as they offer “codified instruction” to the user to enable them to 
attempt a task, but it is not until the task has been attempted that the actor can be 
considered to have tacit knowledge about the task that was undertaken. This is again a 
reference to experience but also introduces the relationship with action or the ability to 
act. Polanyi’s perspective also suggests that tacit knowledge is often retained within an 
individual (the knower) and not codified, whereas explicit knowledge may be already 
codified in the form of information (and resides outside of the knower).   
 
Argote et al (2003a) suggests that tacit knowledge is knowledge that is difficult to 
articulate or has not been codified and is difficult to identify, whereas codified knowledge 
or knowledge that is represented as information is easier to identify.  Furthermore Uzzi & 
Lancaster (2003) refer to tacit knowledge as private knowledge or soft information 
whereas explicit knowledge is referred to as public knowledge or hard information.  This 
reference to the ease of identification is important as is the reference to the ‘private-
ness’ of the knowledge, however these latter definitions intertwine the words knowledge 
and information as if they were interchangeable.   
 
This intertwining of words is expressly noted by Venkataraman & Tanriverdi (2004) as 
they comment on a number of studies in this field.  Some studies use terms 
interchangeably and others seem to suggest relationships, such as information being 
equal to knowledge.  Reflecting back to information management theory and also the 
definitions of practical knowledge offered by Liebowitz (1999b), information is built upon 
to become knowledge, so it cannot be equal to it.  A simple explanation is offered by 
Venkataraman & Tanriverdi – that in this field of research there is a tendency for 
inconsistencies in terminology.  They state that no equivalency between information and 
knowledge is implied, and they cite the roots of knowledge management theory as a 
contributor to the tendency for poor use of language within the field.   
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Tacit Explicit Reference 
Personal, context specific, hard 
to formalise, hard to 
communicate 
Codified, transmittable in formal 
systematic language 
Polanyi (1966) 
Knowledge that has not been 
fully articulated in writing. 
Knowledge fully articulated as 
language or writing: codified. 
Von Hippel 
(1988) 
Subjective and intuitive nature of 
tacit knowledge makes it difficult 
to process or transmit the 
acquired knowledge in any 
systematic or logical manner. 
Easily processed by a computer, 
transmitted electronically, stored 
in databases.  
Nonaka & 
Takeuchi (1995) 
Not easily visible and 
expressible, systematic, highly 
personal and hard to formalise 
and difficult to communicate and 
share with others. 
Explicit and discrete such as 
technical drawings and patents, 
consists of words and numbers 
and can be shared in the form of 
data and scientific formulae, 
specifications and manuals. 
Civi (2000) 
Implicit; mental models; 
experiences; stories; rituals and 
skills residing in the individual’s 
mind.   
Explicit; formal models; 
processes; rules and procedures 
which can be communicated 
externally 
Lomax (2005) 
 
Table 2.1 – Definition of Tacit & Explicit Knowledge 
 
 
Returning to the typologies of knowledge, Beckman (1997) adds a third dimension to the 
differentiation of tacit and explicit knowledge and introduces the term “implicit” 
knowledge.  This term relates predominantly to the accessibility of knowledge by 
suggesting that tacit knowledge is embedded and inaccessible, implicit knowledge is 
accessible through query, discussion and interaction and explicit knowledge is readily 
accessible and documented.  This is echoed by Chilton & Bloodgood (2008) as they 
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reflect on ‘knowledge accessibility’ within their research.   They suggest a technique to 
identify tacit knowledge in its embedded form by identifying its characteristics. The 
technique relies on subjects answering four simple questions relating to their tacit 
knowledge: 
 
1 Do you know about it (level of conscious awareness of the existence of the 
knowledge)? 
2 Could you tell (the degree to which the knowledge is expressible in oral or written 
form)? 
3 Can you demonstrate it (demonstrable to others)? 
4 Is your application of the knowledge formal or informal (do you follow a routine or 
system to apply it or does it happen automatically)? 
 
This form of questioning created by Chilton & Bloodgood (2008) could be useful, whilst 
conducting research, to find out if people have tacit knowledge (as a supplement to 
direct questioning). ‘Knowledge accessibility’ contributes to an argument that the 
Cartesian split does exist but can be resolved by considering the typologies of 
knowledge.   
 
As a summary Civi (2000 p. 4) suggest that explicit knowledge “can be expressed in 
words and numbers and shared in the form of data, scientific formulae, specifications 
and manuals”.  Tacit knowledge however is “not easily visible and expressible, highly 
personal and hard to formalise or share with others” (Polanyi 1966).   
 
As a working definition for use within this thesis, tacit knowledge is defined as 
“knowledge that is resultant from both the cognition of information and the interaction 
with experience and encompasses the ability to act” and is taken from the research of 
Clinton et al (2009).  This definition brings together the terms “cognition of information” 
as offered by Polanyi(1966) set together with “interaction with experience and 
encompassing the ability to act” which is echoed by both Liebowitz (1999b) and Sveiby 
(1997).   
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As a working definition of explicit knowledge the definition provided by Civi (2000 p.4) 
will be adopted “explicit knowledge can be expressed in words and numbers and shared 
in the form of data, scientific formulae, specifications and manuals”. 
 
All of the different definitions presented above have one thing in common – that they all 
assume that there is a single, underlying thing, which they refer to as “knowledge” and 
they suggest that this can exist in a number of forms, such as “tacit”, “implicit” and 
“explicit”. 
 
Criticisms of the definitions of knowledge 
 
The working definition of tacit knowledge, derived for this research also relies on the 
underlying assumption – that knowledge can exist in three states; tacit, implicit and 
explicit.  It positions tacit knowledge firmly in the head of the knower, as it requires 
reference to a person’s experience and also encompasses “an ability to act” (which 
again is a subject-oriented perspective).  It aligns with the perspective of the “knowledge 
culturalists”, as the knowledge is embedded in value systems and beliefs: all entirely 
personal attributes. 
 
By contrast the “knowledge capitalists” seek to appropriate value from knowledge and 
trade and capitalise on it.  This aligns with the definition of explicit knowledge developed 
for this research.  Polanyi’s typologies of knowledge provide an important solution to the 
Cartesian split and the subsequent differing opinions between the knowledge culturalists 
and knowledge capitalists accordingly.  Tacit knowledge is more personalised, harder to 
articulate and embedded in experience whilst explicit knowledge is more objectivised 
and codified and can be traded easily between entities.   
 
Stenmark (2000 p.23) states “we are not fully aware of our tacit knowledge” which 
suggests that if we are not aware of it, it is buried in our mind and cannot be considered 
separate from our being.  An example of this is that we know how to ride a bike but we 
seldom consider it as separate from our physical skills of balance, or muscular-skeletal 
skills of strength and co-ordination.  Davenport & Prusak (1998 p.70) observe that tacit 
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knowledge “incorporates so much accrued and embedded learning that its rules may be 
impossible to separate from how an individual acts”, however in terms of the knower and 
their ability to act, the Cartesian split is often referred to as the “knowing-doing gap” by 
authors including Davenport & Prusak (1998) and Cohen (1998).  Nonaka & Takeuchi 
(1995) align with the viewpoints made above but strongly argue that this split is irrelevant 
in the modern view of knowledge as competitive advantage – a ‘knowledge post-
modernist’ perspective perhaps.    
 
Furthermore, in studies relating to the “knowledge management challenge for the 21st 
century”, Moustafa & Jones (2004) introduce bridging of the knowing-doing gap.  Cohen 
(1998), Zander & Kogut (1995) and Engstrom & Middleton (1999) in talking of the 
‘information age’ agree that there is a need to tie back together the knower and the 
known.  These authors concur that the two concepts of the knower and the known are 
inseparable and complementary. 
 
Considering further the working definition of tacit knowledge and the recognition of the 
need for tacit knowledge to incorporate an “ability to act” on the knowledge, this is 
important because in terms of knowledge transfer one of the important outcomes of a 
company’s ability to capitalise on knowledge is their ability to apply it.  Companies are 
collectives of humans and in as much they learn accordingly and if we consider Piaget’s 
theory of child learning (1927), as a child gains new experiences or learns new things 
they reflect these back to existing experiences in order to be able to comprehend and 
understand them.  This is not only a reflection of how children learn, adults use the same 
method of reflection and assimilation, using like experiences to process new information 
and to turn it into tacit knowledge.  This was identified by Scribner (1985) whilst studying 
the collective learning of workers employed within a dairy.  It is this cognitive absorption 
that occurs within the transfer of explicit knowledge to tacit knowledge (according to 
Polanyi in 1966 and later Scribner in 1985 amongst others) and at this point of cognition 
that the knowledge takes on the “ability to act”.   
 
An argument can be made that explicit knowledge, in the form of instruction manuals, is 
an explicit representation of tacit knowledge and as long as the instructions are clear 
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enough to follow, encompass an ability to act.  Therefore the argument is that the ability 
to act is not solely the preserve of tacit knowledge.  This is not the case (according to 
Scribner etc) and the instructions replicated in a manual (or articulated in process and 
procedures for dairy workers) are explicit and still require the cognitive absorption, 
assimilation with like experiences and reflection in order for them to be used at create an 
ability to act and to develop tacit knowledge.  Scribner offers that, in developing the tacit 
knowledge, employees often then abandon explicit instructions and explicit knowledge, 
in favour of improved routines and personalised actions.  
 
The literature suggests a spectrum of views, ranging from those that believe that 
knowledge is seated in the knower and therefore cannot be transferred at all, and those 
that believe that knowledge can be externalised and therefore transferred.  This thesis 
takes the view that tacit knowledge can be transferred but that this is hard to achieve.  It 
subscribes to the view of Chilton & Bloodgood who suggest a continuum in which fully-
tacit knowledge is completely embedded and fully explicit knowledge is approaching a 
state of complete codification and that the remainder of the knowledge in the world lies 
somewhere upon this continuum.  This realises that tacit knowledge can be transferred, 
but this transferrable knowledge is not located at the extreme, “tacit pole”.  It also 
recognises that explicit knowledge can include aspects of know-how (or tacit knowledge) 
in relationship to an instructional manual and this perspective is not located at the extent 
of the “explicit pole” bounding the continuum.   
 
As a practical example, written script or software code would constitute explicit material.  
The knowledge is completely codified into language and would therefore be located 
toward the right hand end of the continuum.  It can be separated from the originator, is 
codified and tangible.  However, computer code is nothing but a series of instructions on 
which a computer can act; it has no other function and the computer cannot act without 
it; therefore it is bound up with an ‘ability to act’, but the computer does not have tacit 
knowledge itself even though it can follow instructions and undertake actions.  Another 
example could be the knowledge a person possesses about riding a bicycle.  A person 
who can ride a bicycle has a range of knowledge of how it feels to ride, how to retain 
their balance, how to apply the brakes and how much correction to make on the 
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handlebars to retain a straight line, for example.  This knowledge is considered to be 
tacit and located at the left-hand end of the continuum.  It is a mix of experiences and 
knowledge and is embedded in the person.  When learning to ride the person may have 
received instructions or read materials presented in a written form, but this alone does 
not constitute the knowledge required to ride proficiently.  Further cognition, trial and 
error and practice are required before the knowledge is internalised and can be said to 
be tacit.  The individual now possesses the ‘ability to act’.   
 
This representation of a tacit-explicit knowledge continuum is criticised by Tsoukas 
(2005) and Gourlay (2006).  They argue that the interpretation of the tacit to explicit 
continuum or at least the one presented in the ‘SECI’ process developed by Nonaka & 
Takeuchi (1995) (presented in the next section of this chapter and shown in Figure 2.6) 
is incorrect and does not respect the original explanations of tacit and explicit knowledge  
presented by Polanyi (1966).  They explain that instead of tacit knowledge existing and 
then being converted, through the process of socialisation, into explicit knowledge, the 
two types of knowledge exist simultaneously and represent “two sides of a coin” instead 
of two ends of a continuum.  To illustrate this they suggest that there are two sorts of 
awareness and that each state of awareness relates to a type of knowledge.  They use 
an example of driving a nail.  The person holding the hammer focuses on the head of the 
hammer and the head of the nail – this is their focal awareness.  The person hammering 
is not consciously aware of how the hammer feels within their hand or how their muscles 
feel as they bring down the head of the hammer – this is their subsidiary awareness.  
Tsoukas (2005) likens focal awareness to explicit knowledge and tacit knowledge to 
subsidiary awareness.  He argues that as tacit knowledge is within ones subsidiary 
awareness it cannot be separated from the person and is therefore intangible, but as 
already recognised this perspective can only suggest the transfer of knowledge via 
personnel movement.   
 
Tsoukas (2005) and Gourlay however are arguing that the conversion between tacit and 
explicit knowledge, explained in the SECI process of externalisation, does not create 
new knowledge and they do not mention the transfer of knowledge.  The second 
example provided by Tsoukas (2005) may help to understanding how tacit knowledge 
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can be transferred in the context explained by Tsoukas (2005) and Gourlay (2006).  
When examining a cavity, a dentist’s primary focus is on the pointed probe in their hand 
and the view they can obtain using the mirror – the subsidiary awareness is the feel of 
the probe in their hand and the feedback they get as they move the probe into the cavity 
etc.  If the dentist becomes unable to see the end of the probe, nor view the inside of the 
cavity, their focus shifts to their subsidiary awareness - to the feel of the probe in their 
hand and the resistance presented by the cavity.   This is built through reference to 
experience and suggests that differing levels of tacit and explicit knowledge can exist at 
the same time, depending on the situation.  The continuum explained above recognises 
the polarised position of the transfer of pure tacit knowledge and this would reflect a 
dominant focus on subsidiary awareness.  Likewise it recognises the transfer of purely 
explicit knowledge, which would represent the transfer of only focal awareness.  The 
revised continuum suggests that there are a range of intermediate states where tacit 
knowledge can transfer to some extent, and this would represent a blend of focal 
awareness and subsidiary awareness which seeks to address the two main 
perspectives: the ‘continuum’ and the ‘two sides of coin’.  It also presents the implicit 
state, suggested by Beckman (1997) and Liebowitz (1999b), and whilst this is 
underplayed in the literature it is included to offer a practical, intermediate position on the 
continuum between tacit and explicit knowledge.   
  
A revised continuum is therefore presented in Figure 2.5. 
 
 
 
 
 
 
 
Figure 2.5 – The Tacit to Explicit Continuum 
 
At the left-hand end the knowledge is tacit and cannot be transferred as it is entirely 
within the knower.  This represents a predominance of subsidiary awareness – like the 
Tacit  Implicit  Explicit  
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dentist who is operating ‘blind’.  The right-hand end is explicit, fully codified knowledge 
and with a dominance of focal awareness, with little realisation of tacit knowledge and 
subsidiary awareness.   
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Chapter 2.2 - Managing Knowledge 
 
Knowledge Management 
 
Knowledge Management is the management discipline that encapsulates the activity of 
creation, retention and transfer of organisational knowledge (Beckman 1997).   
Organisational knowledge is a collective term for the knowledge that is retained within an 
organisation (Nonaka 1994). 
 
Knowledge management has various definitions, for example Wiig (1993) defines it as 
“systematic, explicit, and deliberate building, renewal and application of knowledge to 
maximise an enterprise’s knowledge related effectiveness and returns from its 
knowledge assets” and explains it as “getting the right knowledge to the right people at 
the right time so that they can make the best decision”.  This is a broad description that 
stretches across a number of organisational or management disciplines, from 
information management, to operational management and human resource 
management, and as such the field of knowledge management has a range of 
contributory roots.      
 
According to Baskerville & Dulipovici (2006) Knowledge Management is a field that has 
developed from a number of disciplines, the three most prevalent being Intellectual 
Capital Theory, Intellectual Property Theory and Core Competence Management.  They 
further explain that there is an important split that is being ignored within knowledge 
management which is leading to misunderstanding and misinterpretation of research 
and practice.  They suggest differentiating between the main areas of knowledge 
management: 
 
• ‘knowledge-based management’ (which has evolved from expert systems, 
information systems and information technology); 
• ‘strategic knowledge management’ (which involves the management of 
knowledge as an organisational resource). 
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Other perspectives (Baskerville & Dulopovici, 2006; Venkataraman & Tanriverdi 2004; 
Liebowitz, 1999a etc) state that the field is immature, particularly highlighting the area of 
‘strategic knowledge management’.  
 
In terms of the development of robust theory, Ng (2011) suggests 4 steps: 
 
• Birth – where an idea is conceived as simple constructs, basic antecedents or 
direct-effect explanatory models ;  
• Growth – where more complex questions and models are developed leading to 
mediation and moderation;  
• Maturity – were meta-analysis and future research directions are prevalent;  
• Decline – where enquiry is redirected and more complex questions derived to 
create new fields of study.    
 
Considering these stages of maturity in relation to the two proposed themes of 
knowledge management research (proposed by Baskerville & Dulipovici, 2006), it is 
possible to suggest ‘relative maturities’ to each knowledge management theme.  
 
According to authors such as Venkataraman & Tanriverdi (2004), Baskerville & 
Dulipovici (2006), Dhanaraj (2006), Chilton & Bloodgood (2008) and Clinton et al (2009) 
‘strategic knowledge management’ can be placed firmly in the Birth stage.  Basic models 
exist with simple constructs trying to link different aspects of the field and show 
relationships, but that lack maturity.  Existing theory presides, especially relating to the 
transfer of knowledge as a strategic management action.  Authors in this field are 
undertaking research to try to demonstrate relationships (Meyer-Krahmer & Schmoch 
1998, Schartinger et al 2002, Murray & Peyrefitte 2007, D’Este & Patel 2007, Mitton et al 
2007, Chilton & Bloodgood, 2008) but their work struggles to link back to mature 
theories.  They link back to theorisers and promoters of theory such as Grant (1996), 
Nonaka & Takeuchi (1995), Wiig (1995) etc or to adjacent, linked theories such as 
knowledge strategy, knowledge marketplace or knowledge capability theory. 
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Authors working in this field are building consensus around research perspectives, 
phenomena and basic theory in an inductive way, before commencing a deductive 
period of critical and analytical research where theory is tested and subject to academic 
rigour (Wacker, 1998).    
 
In contrast ‘‘knowledge-based management’’ has evolved out of a number of established 
theories from other fields that include intellectual capital, intellectual property, 
knowledge-based systems, data mining, knowledge infrastructure, knowledge 
architecture, knowledge discovery etc (Baskerville & Dulopovici 2006).  These theories 
have been researched in detail, in both their originating disciplines and also, with respect 
to their application in knowledge management.  “Researchers such as Davenport et al, 
O’Leary, Shaw et al and Inkpen & Tsang who are working in this area cross-reference 
their work with established theory evolved from information economics or artificial 
intelligence” (Baskerville & Dulipovici 2006 p.87).  It would seem logical to position 
‘‘knowledge-based management’’ in the growth or maturity stage of the research ideas 
cycle suggested by Ng (2011).   
 
With respect to knowledge management research, Wallace (2010) considers 630 articles 
and reflects on the maturity of the field.  He emphasises that knowledge management 
research is fragmented, immature, scattered and varied and that as a research field it is 
more like “artistic enterprise” than a field of scientific discipline. 
 
In respect of knowledge management methodology, Sheffield (2009) sets out, based on 
a review of the research in this field, to argue for a pluralist approach to knowledge 
management research, where a dualist paradigm is the most effective way to seek out 
new knowledge in this area (which is as identified by the ‘mode 2 knowledge creation’ 
school of thought).  He argues that historically the prevalent paradigm used within the 
field has been positivism and that by adopting this approach you can only find out about 
knowledge that has already emerged (and thus proved objectively by seeking out facts).  
He goes on to suggest that you cannot seek out tacit knowledge by only researching in 
this paradigm.  He reflects on operations research, and the three dominant systems 
perspectives (hard, soft and critical) and suggests a “hard systems perspective” employs 
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only a positivist approach to study “objective data” (which could be likened to explicit 
knowledge (if we reflect back on the Checkland & Holwell’s ‘knowledge-based systems’ 
approach to the progression of data into knowledge).   A “soft” systems perspective 
however treats knowledge as “tacit, generated and consumed in social action9 and it 
assumed that this knowledge is Innovation” (Sheffield 2009 p. 388).   The research goes 
on to suggest that the ‘soft systems’ perspective typically employs an interpretivist 
paradigm where study involves participative practices.  With first principles being taken 
from either a hard systems state (knowledge-based management) or a soft systems 
state (strategic knowledge management) there is already potential for misunderstanding 
of the context, content, reliability and repeatability of knowledge management research.  
Careful contextual explanation is therefore required when presenting findings. 
 
In respect of research methods, Wallace (2010) identifies which methodologies were 
used to create the research findings in knowledge management. Suggesting knowledge 
management takes methods from a range of sources, he claims there is a lack of 
methodological rigour (in comparison to scientific fields) and concludes that 34.8% of 
knowledge management articles (where n=630) did not use typical social science 
research methodologies and a further 27.8% did not use any identifiable research 
methodology.  He suggests that this trend will change as the field becomes more 
mature.   
 
Knowledge creation  
 
Knowledge can be created in a number of ways.  The modes of knowledge creation are 
variable and arise from both an individual’s philosophical belief and also from the 
traditions or beliefs of different cultures (Nonaka & Takeuchi, 1995). 
 
In the western world, knowledge was considered to arise from historical traditions (often 
being linked to a particular faith).  As western religions lost their dominance during the 
latter part of the second millennium the ‘scientific movement’ arose.  Science research 
focuses on the study of inanimate objects in the physical world and uses systematic 
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methods to observe and experiment - using deductive reasoning the scientists present 
theories about the world (Collis & Hussey, 2009). 
 
Since that time scientists, or those following scientific methodologies, have created 
knowledge, however, in the work of Gibbons et al (1994), Jacob & Hellstrom (2000) and 
Nowotny et al (2003) a new form of knowledge creation is considered.  “Mode 2” 
knowledge creation reflects a recognition that the scientific paradigm of disciplinarily, 
carefully controlled empirical experimentation and the traditional mode of scientific 
knowledge production, is not the only acceptable way to create new knowledge.  Mode 2 
does not seek to supersede or replace the established scientific disciplines (referred to 
as Mode 1) but add to it with a more pragmatic and less, “tied-to-epistemological-
traditions” method for knowledge creation.  The Mode 2 ‘founders’ argued that there 
was, within social science, a need to utilise research methods where collaboration with 
the user-community, multi-disciplinarity  and knowledge creation “in the context” of 
application  could reliably create socially robust knowledge and that an air of 
generalisability could be established.  As with any new philosophical perspective on 
knowledge there have been both patrons and critics.  Some critics create argument 
relating to historical roots – by stating that before science there was religion, which at the 
time ‘dictated’ what was true (or not) and Mode 2 knowledge is a step back to the “social 
norms dictating peoples understanding” (as reported by Fuller, 2000).  Others argue that 
Mode 2 is not indeed new and has been happening extensively in parallel with scientific 
discovery.  Interestingly Etzkowitz and Leydesdorff (2000) relate the triple-helix of 
government, university and industry interactions (as described later in section 4 of this 
literature study) to the concept of Mode 2 knowledge creation, where intensive 
interaction and socialisation lead to the creation of socially robust knowledge and 
evolutionary systems development.     
 
In Nonaka and Takeuchi’s dynamic model of knowledge creation, human knowledge is 
created and expanded by the social interaction of people who work or visit in a company.  
During this social interaction, knowledge is translated from tacit to explicit and vice-
versa.  This reflects the knowledge continuum presented earlier.   Workers in an 
organisation are encouraged to work closely together (face-to-face), often in a project 
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development situation, to develop instructions and manuals or codify tacit knowledge or 
know-how.  Nonaka & Takeuchi suggest that it is this codification in a collaborative 
environment that will create new knowledge.  Other authors argue that this social 
interaction, which includes the “airing and exchange” of embedded knowledge, only 
leads to recombination to create hybrid knowledge and not new knowledge. 
 
In their model they put forward four different modes of knowledge conversion as shown 
in Figure 2.6: 
• Tacit-to-tacit knowledge (also referred to as socialisation).  This is a process of 
sharing experiences between company employees through social interaction that 
will yield new tacit knowledge in the form of new mental models or the 
development of highly technical skills, without reference to formal training (i.e. 
someone learns); 
• Tacit-to-explicit knowledge (or externalisation).  This is where the tacit knowledge 
is shared across a wider social audience and often takes the form of metaphors, 
analogies, concepts, hypotheses or models where the knowledge is first codified, 
making it explicit; 
• Explicit-to-explicit knowledge (or combination).  This is the synthesis or 
combination of different bodies of explicit knowledge that may be achieved by the 
combination of datasets or the integration of procedures; 
• Explicit-to-tacit knowledge (or internalisation).  This is where explicit information 
is acted upon and becomes tacit, retained within the actor and is often explained 
best by reference to ‘learning by doing’.   
 
For example, Nonaka and Takeuchi (1995) cite the example of Honda automobile 
design, where designers, managers and production engineers, taken from many of the 
areas of the company, are combined into a new product design team and this team is 
given a goal.  This goal is to define, in the form of a report or specification, the feelings 
that surround the design of a new vehicle.  The teams are encouraged to refrain from the 
immediate development of specifications or drawings in the first instance, but given more 
conceptual tasks such as defining the feeling that should be felt by the driver of the new 
vehicle.  Nonaka & Takeuchi suggest that it is this exchange of feelings and experiences 
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in multi-disciplined teams, which leads to the creation of tacit knowledge.  Whilst this 
recombined knowledge is now tacit, a question remains unanswered - is it actually “new” 
knowledge?  This is not conclusively answered within their research.  
 
 
Nonaka and Takeuchi describe the creation of knowledge, and this is viewed for the 
purposes of this thesis, alongside scientific (Mode 1) and Mode 2 knowledge creation, as 
sources of knowledge.  These differentiations can provide insight when considering the 
two distinct fields of study within knowledge management – ‘knowledge-based 
management’ and ‘strategic knowledge management’.  Mode 2 knowledge, adopting soft 
systems methodology (Sheffield, 2009), creating socially robust knowledge (Nowotny et 
al, 2003) is much more aligned to the ‘strategic knowledge management’ field of 
research (and this is further born out by Wallace (2010) as he discusses the prevalent 
methodologies used to research it) and also by the realisation of the Cartesian split and 
the perspectives of the Knowledge Culturalists.  
 
Knowledge retention  
 
Another issue related to knowledge is how it is retained after it has been created or 
obtained.  Walsh & Ungson (1991) suggest that “organisational knowledge” is tangible 
and resides within a set of knowledge “retention bins”.  These are listed as: 
 
1 Individual Members 
2 Roles and Organisational Structure 
3 Organisations’ Standard Operational Practices (SOP’s)  
4 Culture 
5 Physical Structure of the Workplace 
 
This would appear to be taking a ‘knowledge capitalist’ viewpoint, but recognising that 
individual members are a form of knowledge retention bin, also reflects a culturalist 
perspective.  Argote & Ingram (2000) refine these “retention bins” into “knowledge 
repositories” and cluster Walsh & Ungson’s ‘bins’ into only three categories - Members, 
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Tools and Tasks.  These locations could readily store explicit, implicit and tacit 
knowledge, however, Zander & Kogut (1995) argue the firm is the repository of working 
knowledge and this is fully embedded, socially, in the people that make up the 
organisation (Engstrom & Middleton 1999), as well as within the procedures, systems 
and activities that are undertaken by the company.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.6 – Four models of Knowledge Conversion (Nonaka & Takeuchi 1995) 
 
 
The work of Walsh & Ungson, Argote & Ingram, Zander & Kogut and Engstrom & 
Middleton builds together to reinforce the concept of knowledge being both tangible 
(where they refer to “Can you touch it? Locate it? Is it real?”) and intangible, therefore 
not expressly separated from “the knower”.  This appreciation of “the knower” and ‘the 
known’ is central to the concept that knowledge resides within the organisation, can be 
added to, lost, transferred and sold, as long as reference is made to both sides of the 
Cartesian split, as called for by Moustafa & Jones (2004), Engstrom & Middleton (1999), 
Cohen (1998) and Zander & Kogut (1995) etc.  These authors concur that the two 
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concepts of the knower and the known are inseparable and complementary and should 
be dealt with concurrently. 
   
Valuing knowledge 
 
In the field of accounting, fiscal value has been attributed to a firm’s knowledge 
resource, or rather a financial value has been attributed to the tangible manifestations of 
a firm’s knowledge, with further provision made for intangible resources (Albrecht 1983).   
 
For example, if a firm owns a patent that relates to know-how surrounding a particular 
product or service, they explicitly register this know-how.  This can then be valued and 
will appear within a company’s balance sheet as an asset that the company owns, can 
sell or exploit, and is considered to be tangible.  If a company has knowledge that it 
cannot identify in a tangible manifestation, then it may value its knowledge as intangible 
and place a fiscal value on it too – based on an assumption of its potential value, as 
proposed by an accountant and decreed as reasonable by an financial auditor (a legally 
approved and qualified accountant).  
 
A related perspective is expressed by Checkland & Holwell (1998) (within their 
representation of Data, Capta, Information and Knowledge as explained in section 2 
above and illustrated in Figure 2.4).  Checkland & Holwell comment that knowledge is 
valuable; however, Sveiby denotes it to be of little or no value.  By considering the 
context surrounding these remarks this is not the contradiction that it first appears.   
 
Sveiby was developing a framework for the association of knowledge with fiscal value, 
and derives his comment from value-in-use.  He suggest if explicit knowledge is merely 
read and not comprehended and acted upon then the knowledge is of little value.  
Further the opportunity cost sunk, by the action of reading, denotes that the knowledge 
has no value (only cost) to the business.  Checkland and Holwell however, are viewing 
the process of converting data into knowledge, in their four step process.  In doing so 
they are attributing non-monetary (subjective or perceived) value to each step.  They 
suggest that there is a scale of value that ascends from data to knowledge.  
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There is no real contradiction between the viewpoints when the context behind the 
commentary is added: the former being interested in knowledge economics; the latter 
being interested in knowledge architecture.  The viewpoints are seated in different 
aspects of ‘knowledge-based management’ theory and take a different viewpoint on the 
construct of value, one a fiscal proxy, the second a subjective or comparative narrative.      
 
Andriessen (2004 p.p. 4 -13) clarifies these viewpoints by proposing four methods for 
determining the value of knowledge.   
• A financial valuation method – that assigns a monetary value to a tangible object. 
• A value method – that involves using a non-monetary criterion to represent an 
observable phenomenon.  
• A value assessment method, which is dependent upon the personal judgement 
of an evaluator (subjective). 
• The fourth method where “if the framework does not include a criterion for value, 
but does involve a metrical scale that relates to an observable phenomenon” 
then knowledge can be measured with reference to this scale. 
 
He suggests “how an organisation chooses to approach measuring the value of 
organisational knowledge might depend on the source of the knowledge or on how that 
knowledge might help meet a current objective”.  Whilst this is not related to research it 
does show the significant range of methods that exist to try to value knowledge. 
 
Harlow (2008) suggests a method for rating tacit knowledge within a company.  By 
undertaking a two-stage research activity he claims to have developed a Tacit 
Knowledge Index (TKI).  In stage 1 tacit knowledge was operationalised, with reference 
to a ‘Delphi’ expert study group consisting of company executives (n=12).  This involved 
firstly, agreeing on a definition of tacit knowledge and secondly, creating a collective 
understanding of what tacit knowledge was.  To do this the study group positioned a 
rank against 15 established KM methodologies in terms of their tacitness (or 
explicitness) using a Likert scale.  In stage 2, a sample group of 108 companies were 
asked to rate the use of the 15 KM methodologies from low to high (again on a scale of 
1-5).  A TKI was obtained by multiplying the stage 1 score (a subjective evaluation of 
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how ‘tacit’ a technique is) by the stage 2 score (a less subjective, but still interpretive 
score of how often this KM methodology was used in the companies).  The results 
suggested that the experts (in the Delphi panel) agreed on the rating of the KM 
methodologies (showing statistical significance) but the usage of KM methodologies was 
varied.  
 
In this thesis we will not place a direct capital value on the knowledge that is transferred, 
but will relate to the ability for a company to realise its value through competitive 
advantage that arises from the knowledge.  With a lack of metrics to measure the 
existence of knowledge (in both tacit and explicit forms) and the reluctance of 
businesses to try to value knowledge “in use”, whilst it may be possible to suggest 
transferring knowledge may lead a company to gain a competitive advantage, it would 
not be possible to comprehensively argue the cause and effect of this activity without 
first constructing complex experimentation, endeavouring to hold all other influences on 
the company constant during the study period.  The concept of positivist-style 
experimental control is explored in more detail in the methodology section of this thesis. 
 
Knowledge transfer 
 
Knowledge Transfer is the transfer of knowledge from one party, the creator, to another, 
the new host.  This knowledge might be in the form of ideas, concepts, best practice, 
technology and know-how (AASCU 2001).  The UK Government Office of Science and 
Technology states “within a modern, knowledge driven economy, knowledge transfer is 
about transferring good ideas, research results and skills between universities, other 
research organisations, business and the wider community to enable innovative new 
products and services to be developed”  (www.ost.go.uk/enterprise/knowledge).   
 
As an illustration of knowledge transfer - historically, when a craftsman or expert wished 
to transfer their knowledge or expertise they would employ an apprentice.  The 
apprentice began a long period of watching and learning or ‘apprenticeship’.  This, 
Sveiby (1997) refers to as a traditional route to learning and claims is the most effective, 
when referring only to the transfer of knowledge itself.  If tacit knowledge encompasses 
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the understanding and ability to act, then this tacit-to-tacit transfer would represent the 
most effective outcome for the recipient – in essence, the apprentice now knows what 
the craftsman knows.  This is learning by experience and whilst the craftsman is the 
instructor his teaching could perhaps be considered as secondary to the activity of 
‘learning by experience’ or the ‘observation of behaviour’ (Liebowitz & Beckman 1998). 
 
Similarly centuries ago, Japanese warriors served apprenticeship (or experience-based 
training), where for long periods of time a student would attend the court of the Samurai.  
The trainee warriors would be given many long and arduous trials and tests to complete, 
without necessarily being told the concept or relevance of these activities until the end of 
the apprenticeship (Keys et al, 1998).  Upon a successful display of competence and 
skill the old master would then yield to a new master, often following a hard fought battle; 
in effect the training and knowledge transfer was complete.   
 
Whilst this is a tried and tested method of creating highly skilled individuals the training 
period is often long, and in the examples cited above often arduous.  In today’s arena of 
high labour costs and low technology costs in the West (Grant 1996) pressure is firmly 
placed on the cost of the transfer.  This cost of transfer relates to the physical costs 
incurred in the transfer (staff time, materials etc) but also the lost opportunity costs of 
workers engaged in training or knowledge transfer and therefore not producing a 
tangible and saleable output whilst they are training others.     
 
Whilst interesting illustrations of knowledge transfer they highlight one important 
misconception behind the term knowledge transfer - that it is effectively just training.  
Training is where new knowledge is taught to an individual or collection of individuals by 
a teacher (or trainer).  This is different to knowledge transfer, as within knowledge 
transfer there is no inherent intention to teach – the overarching intention is to transfer 
knowledge (Zack 1999).  Another important differentiation is that knowledge transfer is a 
two-directional approach, where knowledge flows back and forth between the parties 
and teaching is typically a one-directional activity, where knowledge is taught to students 
(Argote 2006). 
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Recent studies, predominantly across Europe and Northern America, have resurfaced 
the question “is knowledge transfer in fact a two-directional act?” (Mitton et al 2007).   
Publications in the healthcare sectors of North America and Canada have tended to 
suggest that knowledge transfer is a single directional activity, with transfer occurring 
from the ‘donor’ University, to the ‘recipient’ firm (Mitton et al 2007). In this arena, 
‘Knowledge Exchange’ has been defined as the two-directional transfer of knowledge, as 
an interactive process involving interchange of knowledge between research-users and 
research-producers (Kiefer et al 2005).  Whilst this might resonate with a particular 
research community working in the North American healthcare arena the term is not 
used extensively in the research literature in Europe and the rest of the world, nor 
outside of the healthcare sectors (PACEC 2009).  Recent policy documents have tended 
towards knowledge exchange, but this is only recently and relates to a wider range of 
university activities than those with which this thesis is concerned, and as established in 
the Frascati Manual (OECD 2002) and referred to in the subsequent literature (Agrawal, 
2001, Schmoch et al 2000, Schartinger et al, 2002, Bommer & Jalajas, 2004 and Holi et 
al 2008). 
 
The commercial benefits of transferring knowledge 
 
The transfer of knowledge within a company (intra-company) can create a range of 
benefits, such as “synergistic cost advantages and the provision of knowledge resource 
to different business units within a company at a lower unit cost than if the knowledge 
had been sourced independently”.  Internal knowledge transfer within a company can 
also “allow better decision making, provide a more complete picture of the business to 
distributed (or off-site) employees and can lead to new knowledge being created 
internally” (Murray & Peyrefitte 2007 p.p. 2-3). 
 
In comparison, inter-company knowledge transfer (or knowledge gained from outside an 
organisation) may provide different benefits.  The most widely recognised is the ability to 
develop competitive advantage in the form of improved products or services.  This will 
be discussed in the following section of the literature study. 
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Secondary benefits available to firms undertaking a Knowledge Transfer are those of: 
the provision of expertise in problem-solving [that the company does not possess 
internally], (Grant 1996); renewal or extension to technology (Brock & Yaniv 2007); 
contact with potential employees (Bommer & Jalajas 2004); expanded pre-competitive 
research and development (Allen 2004).   
 
From a commercial perspective the ability for a company’s individuals to interact with 
professionals from different environments will inevitably create potential for “outside of 
the box” thinking.  If these partnerships or networks of individuals interact, even 
informally, certain elements of knowledge will transfer between the parties.  This 
underpins an aspect of Nonaka & Takeuchi’s Socialisation process.  Evidence of this 
socialisation can be seen in the many commercially funded networking events that are 
held each year by companies, trade organisations and government departments to 
encourage different individuals to discuss, share and learn from their collective 
experiences (DTI, 2003).   
 
Knowledge Transfer and Technology Transfer 
 
According to Gopalakrishnan & Santoro (2004 p.7) “Knowledge transfer and technology 
transfer are often used interchangeably and while both knowledge transfer and 
technology transfer are highly interactive activities, they serve different purposes.  
Knowledge transfer implies a broader, more inclusive construct that is directed more 
toward understanding the "whys" for change. In contrast, technology transfer is a 
narrower and more targeted construct that usually embodies certain tools for changing 
the environment.” 
  
This raises the question of whether there is a real distinction or simply a verbal one.  A 
more detailed explanation of the key differences between knowledge and technology 
transfer is offered by Gopalakrishnan & Santoro (2004) and this is shown in Table 2.2.  
 
If Technology Transfer is merely transferring “a piece of technology” and knowledge 
transfer encompasses both the transfer of that piece of technology and also the “why” 
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behind the development of the technology, then technology transfer could be contained 
within knowledge transfer but not vice versa.   
 
In Table 2.2 the reference to 1st and 2nd Order development relates to the order in which 
they are developed.  The knowledge comes before the commercially applicable element  
of technology.   
 
 Knowledge Transfer (KT) Technology Transfer (TT) 
Origin 1st Order Development 2nd Order Development 
Development Often HEIs or other research 
organisation 
Can be HEIs or 
Commercial/Industrial 
Concept Formed from “Why” Formed when Why is applied 
Format Tends towards Copyright Tends towards Licenses and 
Patents 
Benefit Greater Overall Benefit due to 
ability to embed the understanding 
behind the solutions, when 
properly developed. 
Faster potential for impact as the 
“Products” or “Solution” are 
already developed and tested.  
Ownership Commercial ownership of ideas 
that lead to the “Solution”. 
Commercial purchase of the 
“Solution” 
 
Table 2.2 – Table of Comparison between Knowledge Transfer and Technology 
Transfer (Gopalakrishnan & Santoro 2004) 
 
In reference to the definition of Knowledge Transfer, the widely accepted scholarly 
interpretation of this activity is of a two-directional activity, where research is transferred 
and results of research are validated, by the activity of knowledge sharing (Argyris & 
Schon 1978, Bresman et al 1999, Grant 1996, Nadler et al 2003, Nonaka & Takeuchi 
1995). Knowledge transfer is therefore considered, for the remainder of this thesis, as a 
two-directional interaction with knowledge passing from the University to the Commercial 
Partner and from the Commercial Partner to the University.   Technology Transfer is 
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likewise considered, based on the assertions of Gopalakrishnan & Santoro (2004), as 
being entirely contained within the definition of knowledge transfer. 
 
Intra-Company Knowledge Transfer 
 
The research that exists into the transfer of knowledge internally within a company (intra-
company) can be used to draw comparisons against, when considering an external 
(inter-company) knowledge transfer.  
 
In their study of managing organisational knowledge transfer through periods of change, 
Dhanaraj (2006) assess the effectiveness of knowledge transfer from the perspective of 
a multi-national company approaching an International Joint Venture (IJV).  They 
highlight three areas: 
 
1. Managing organisational knowledge transfer through periods of change; 
 
2. Assessing knowledge transfer and the internal barrier to its transfer across 
franchises; 
 
3. Assessing the transfer of knowledge up and down the management hierarchy. 
They also conclude that it is critical that knowledge, relating to making or delivering 
products or services, be transferred effectively between the partners in the new joint 
venture.  Their study tests hypotheses concerning the relational embeddedness between 
the foreign parent and the International Joint Venture and how this affects the ability to 
transfer knowledge; how these relationships vary over time; what the relationship is 
between tacit knowledge and explicit knowledge in these IJVs and finally how the 
components of knowledge can affect the success of the IJV.  Relational embeddedness 
is defined as the extent and stability of the relationship and is a function of the how deep 
seated and trusting the relationship between the parties to the transfer are.  This theory 
is upheld by other authors working in this intra-company knowledge transfer area (Uzzi, 
1997 and Meier, 2011) 
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The key findings from the Dhanaraj (2006) study were that: 
 
• Strong relationships are required to allow the transfer of tacit knowledge and that 
less strong relationships were acceptable to allow the transfer of explicit 
knowledge;  
 
• The transfer of tacit knowledge was more valuable than the transfer of explicit 
knowledge. 
 
In intra-company transfer terms, the findings from the research state that “quantifiable 
technologies and processes are more explicit and easily transferred, as opposed to 
managerial and marketing knowledge that is more tacit and less easily expressed” 
(Dhanaraj 2006 p. 430).   
 
In a similar focus, Uzzi (1997), whilst researching knowledge transfer in franchise 
chains, states that the strength of ‘relational embeddedness’ dictates the ability to 
transfer knowledge between firms in a franchise.  Franchise chains with strong 
relationship ties emphasise the exchange of more valuable tacit knowledge.  Franchise 
chains with weaker ties are only capable of transferring more explicit or codified 
knowledge.  Tacit knowledge transferred by these strong relationships was credited with 
being of high value and had a significantly higher likelihood of influencing the 
organisation and improving its performance as a result of the transfer than explicit 
knowledge.   
 
Riege & Zulpo (2007) focus on the transfer of knowledge between middle management 
and the shop floor, suggesting that both knowledge from management and knowledge 
from the shop floor are equally important for the effective, continuous improvement of 
the organisation.  This form of internal to company knowledge transfer relies on the 
transfer of knowledge through the mechanism of human interaction - communication.   
 
The results in their study suggest that shared experience and knowledge, formed from 
trial and error, are created from the shop floor and retained in tacit form.  This links with 
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the Nonaka & Takeuchi – SECI process.  The study suggested the importance of middle 
management, to take that information and not to try to codify it, in processing examples 
for the senior managers to interpret.  This led to statements that knowledge transfer 
across these boundaries and in a channel that is more about human interaction and 
communication is reliant more on shared experiences and informal inter-action than 
regimented management hierarchy and processes designed to transfer knowledge.  The 
study did re-iterate that tacit information held more latent value than explicit knowledge 
and that the transfer of this information in tacit form held the most benefit for the 
company.  This study reflected an inductive, qualitative study using interviews with staff.   
 
Mitton et al (2007) focus on certain methods or modes of transfer in the healthcare 
arena.  They define these methods of knowledge transfer as: 
 
• joint researcher – decision maker or policy maker workshops, 
• the inclusion of decision or policy makers in the development of research 
proposals as part of multi-disciplinary teams, 
• the collaborative development of research questions and the role of 
intermediaries as “knowledge brokers”.  
 
Comparisons can be drawn between the Mitton et al (2007) study (above) and other 
modes of intra-company knowledge transfer as they relate to transfer within a healthcare 
provider (such as a hospital).  In their research they present a list of potential channels 
of knowledge transfer, and these are: 
 
• Face to face exchange (consultation, regular meetings) between decision makers 
and researchers; 
 
• Education sessions for decision makers; 
 
• Networks and communities of practice; 
 
• Facilitated meetings between decision makers and researchers; 
 
• Interactive, multidisciplinary workshops; 
 
• Capacity building within health services and health delivery organisations; 
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• Web-based information, electronic communication; 
 
• Steering committees (to integrate views of local experts into design, conduct and 
interpretation of results).  
 
Murray & Peyrefitte (2007) set out to establish whether the media richness of the chosen 
knowledge transfer channel can influence the effectiveness of the transfer of knowledge.   
In a study covering five hospitals in North America, the authors held interviews with 
fifteen staff, chosen to represent administrators, nursing managers and staff nurses.  
From questions designed to establish the relationship between the properties of 
knowledge, as being either explicit or tacit, they went on to try to establish links with the 
use of transfer medium across the study groups.   
 
They state expressly, that they are developing work within a ‘strategic knowledge 
management’ paradigm and distance themselves from the fields of organisational 
learning and ‘knowledge-based management’.  The research design, employed to 
review media-rich communications hypotheses, were: 
 
1 To carry out 15 face-to-face interviews with a range of employees in five 
hospitals, lasting 30 minutes.  The purpose of these interviews was to ascertain 
the various channels of knowledge transfer used and therefore to inform the 
design of a survey questionnaire. 
 
2 To deploy the survey questionnaire to 500 participants taken evenly across three 
tiers of management within the five hospitals, and to have the respondents (287 
representing a 54% return) rank the transfer of tacit knowledge against the media 
richness of the communication media chosen.   
 
They claim that their responses showed statistical significance and upheld their multiple 
hypotheses, however they do recognise that their study is generalisable only within the 
healthcare industry and offer that it may be relevant to other “organisations and technical 
businesses such as law firms, or computer related companies where managers and 
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workers are more similar in terms of education and training” (Murray & Peyrefitte 2007 
p.127).   
 
In reviewing the selection of the hypotheses there were some significant logic steps 
undertaken that link the media richness of a communication channel and tacit 
knowledge.  They claim that the results from the first round of interviews led them to take 
these steps in their logic in order to construct their research instrument.  If this were 
viewed from a purely empirical perspective, critical comment could undermine their 
study, due to a lack of experimental control, where claims of “all other things remaining 
equal” could not be upheld.  The realism is that a “test environment” could not be 
created in a busy hospital, with a range of respondents from a range of departments.  
The techniques used in this study are, essentially appropriate for Mode 2 knowledge 
creation. 
 
They were able to conclude that individuals wishing to effectively transfer knowledge 
should choose only appropriate media for the type of knowledge that they wish to 
transfer.  They also recognised tacit knowledge as being the knowledge that is most 
useful if transferred effectively.  They further stated that tacit knowledge, by its nature of 
being implicit, non-codified and difficult to articulate, poses the greatest challenge to the 
transferor and transferee.   
 
In their research they reproduce the Daft & Lengal Media Richness Theory, whereby 
media can be analysed and categorised between lean media, i.e., media that are low in 
personal communication and lack face-to-face contact, and rich media, i.e., media that 
are high in personal communication and face-to-face contact.  A representation of the 
original media-richness scale is shown in Figure 2.7. 
 
“According to media richness theory, messages should be communicated on channels 
with sufficient and appropriate media richness capacity” (Lengal & Daft 1986 p. 565).   
 
Results of the study identify that rich media are more appropriate for transferring tacit 
knowledge and that lean media are less appropriate or effective for transferring tacit 
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information and more effective for explicit knowledge.  Accordingly tacit knowledge can 
be transferred by rich media, based on the Daft & Lengal media richness scale.  The 
media richness scale establishes face-to-face contact as the richest form of media and 
therefore they suggest that face-to-face contact can enable the transfer of tacit 
knowledge. 
 
This construct of “rich-media carrying tacit knowledge; lean media carrying explicit 
knowledge” could be argued to be a basic theoretical relationship, in need of either 
further theory development or extensive empirical testing to assess its validity.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.7 – The Media Richness Scale of Communications (Lengal & Daft, 1986) 
 
 
In terms of generalisability there can be no definite correlation between the results of the 
Murray & Peyrefitte study and the activity of knowledge transfer between a HEI and 
industry, in as much as the parties to the transfer cannot be considered to be driven by 
the same organisational goals.  In a knowledge transfer the stakeholders come together 
to create a set of aligned project goals, but retain their own often polarised personal or 
organisational goals.  In a study of knowledge transfer, undertaken by the UK 
High 
Low 
Face – to - Face 
Telephone 
Written, Addressed Documents 
(note, memo, letter) 
Unaddressed documents  
(flyer, bulletin, standard report) 
Media 
Richness 
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government in 2007, one of the main contributory factors to any lack of “success” (which 
was a subjective and opinion-based question) in knowledge transfers, was that 
companies and academics had aligned their project goals but the polarised nature of 
their organisational or personal goals proved too strong (Holi et al 2007) and derailed the 
projects.   
 
Sub Category of Transfer Media Channel of Knowledge Transfer Media 
Richness 
Technology Enhanced 
Communications 
Video Conferencing High 
Data bases or data banks Low 
Teleconferencing Low 
E-mail Low 
Meetings Face to face High 
Social Events High 
Retreats High 
Seminars Low 
Formal Meetings Low 
Training Methods Mentoring High 
Simulation High 
Job Rotation High 
Role – playing High 
Lecture Low 
Videotape Low 
 
Table 2.3 - Analysis of Knowledge Transfer Channels (Murray & Peyrefitte 2007) 
 
 
All of these theory-building and theory-testing studies are focussed on the field of intra-
company knowledge transfer.  These studies pose a generalisability question - Are these 
findings generalisable across into an inter-company context?  This question is discussed 
later in this Chapter and is important for this thesis. 
 
 
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
53 
 
 
Inter-company knowledge transfer 
 
Research surrounding the activity of knowledge transfer, from company to company, has 
centred on a few key theories that stem from analysing the networks that companies’ 
employees socialise within (Bedward et al 2003, Chen 2004, Reagans & McEvily 2003, 
and Uzzi & Lancaster 2003).  Secondly, research has focussed on techniques such as 
personnel rotation (Kane et al 2005 and Song et al 2003) or the establishment of 
communities of practice (Gittelman & Kogut 2003), joint ventures (Dhanaraj 2006) or 
merger (Bresman et al 1999 and Menon & Pfeffer 2003) to enable company to company 
knowledge transfer.   According to Nonaka & Takeuchi (1995) employees who socialise 
with each other will transfer knowledge, albeit in an informal way, and if this transfer 
occurs between companies then this is knowledge transfer, but when does knowledge 
transfer by personnel rotation become recruitment? 
 
Recruitment is the selection and appointment of a new member of staff to a company 
(Sveiby, 1997).  An important aspect of the decision to select is the knowledge that an 
individual possesses and there are a range of types of selection process designed to 
improve the selection and demonstrate people’s knowledge and competence.  But this 
selection and appointment of staff is not knowledge transfer as the knowledge typically 
flows in one direction.  The originating organisation does not receive reciprocal 
knowledge as a result of the migration of staff.  Therefore there is a differentiation 
between personnel rotation and recruitment, when considered in the context of 
knowledge transfer (Argote et al, 2003b). 
 
Returning to inter-company knowledge transfer, little empirical research is available that 
provides any correlation to the type of knowledge that is being transferred (tacit or 
explicit) and the effectiveness of the transfer (other than that detailed above - Murray & 
Peyrefitte, 2007; Chilton & Bloodgood, 2008 & Harlow, 2008 and the work of Schmoch et 
al 2000 and Perkmann & Walsh, 2007 – this work is explained in detail within the 
following section on HEI as a source of knowledge). 
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There is a wealth of inter-company knowledge transfer research that identifies the 
motivations for and barriers that exist in knowledge transfer, some from a general 
perspective (Bresman, 1999; Bedward, 2003; Bommer & Jalajas, 2004; Argote, 2006; 
Bessant et al, 2005 & Bessant & Venables, 2007 etc) and other from a higher industry to 
company perspective (Agrawal, 2001; Seigel et al, 2003 & 2004; Allen 2004; Argote & 
Ingram, Argote et al 2003 & 2003b etc – as shown in Figure 2.3.)  
 
From all of the literature (on both inter & intra-company knowledge transfer) there is a 
common strand to the commentaries relating to the transfer of knowledge and the 
properties of knowledge.  For example, Teece & Pisano (1994), states that the more 
tacit the knowledge, the harder it is to transfer it from one firm to another, but the higher 
the returns. Haas & Hansen (2007) and Riege & Zulpo (2007) claim that knowledge 
transfer can be improved by tacit knowledge sharing within organisations (and they 
substantiate this by reference to empirical work) and conclude that different types of 
knowledge have different benefits.  This was echoed by Uzzi (1997), Gorovaia & 
Windsperger (2010) and Meier (2011).    
 
Further Chilton & Bloodgood (2008 p.76) state “a stream of research needs to 
investigate moving tacit knowledge directly into outcomes” and this is reiterated by 
Meier, who states there is a “lack of research on which knowledge management 
practices are most useful in order to transfer different types of knowledge” (Meier, 2011 
p. 17).  The focus for this thesis is therefore looking at the properties of knowledge and 
expressly how these properties affect the activity of transferring knowledge.   
 
Existing models for knowledge transfer 
 
There are a small number of studies that look in depth at the process of knowledge 
transfer itself.  Moustafa & Jones (2004) in their development of the Organisational 
Working Knowledge System (OWKS) use a basis in systems theory to propose a 
framework to manage working knowledge (or knowledge that is used everyday by the 
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organisation to achieve its service or product).  This framework looks at the way that this 
working knowledge can be transferred between organisations.  
 
The framework itself is very basic and does not recognise the properties of knowledge 
(tacit and explicit) and does not make any provision for the mode of transfer, merely 
referring to the routines that surround the transfer.   Further, systems theory is not 
credited by the narrators of “knowledge management state-of-the-art” (Baskerville & 
Dulipovici 2006) as being a foundation theory in ‘knowledge-based management’. 
 
Moustafa & Jones (2004) state that the OWKS model builds on Procter & Dutta’s (1995) 
three-stage model of human information processing.  The first stage of the model is 
entitled “perceptual process” and relates to how a worker will envision the process of 
obtaining knowledge. 
 
The second stage of the model relates to the “decision making and response selection” 
process and this is explained as where a selection is made amongst the various 
alternative processes of acquiring and contextualising knowledge.  The third stage is the 
“response programming and execution take hold” and is identified as the point at which 
the individual deems that the process becomes automatic and the results are 
satisfactory. 
A representation of this three stage model is shown in Figure 2.8. 
  
 
Perceptual Process  
 Decision Making & Response Selection  
 Response Programming & Execution Take Hold 
 
 
Figure 2.8 - Representation of the three stage model of human information 
processing (Procter & Dutta 1995) 
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Moustafa & Jones (2004) interpret these stages as “determining the inputs and 
performance necessary for the transfer”, “process of transfer” and the end state of 
“knowledge transfer” respectively.  A similar representation is shown in Figure 2.9. 
 
The original work of Procter and Dutta was derived from research into human 
psychology, in the field of experimental psychology, however Moustafa & Jones are 
taking the original work and applying it to the field of organisational knowledge.  
Moustafa & Jones recognise and justify this disciplinary cross over. 
 
 
 
Determining the Inputs and Performance necessary for Transfer  
 Process of Transfer  
Knowledge Transfer  
 
Figure 2.9 - Representation of the three-stage model of knowledge transfer 
(Moustafa & Jones 2004) 
 
They suggest that to improve their model further the addition of a feedback loop would 
create an integrated system view.  By adding this feedback loop into their three stage 
model as represented overleaf, Moustafa & Jones suggest that they have created an 
integrated systems view of knowledge transfer.  This is demonstrated with the 
Organisational Working Knowledge model with feedback loop shown in Figure 2.10. 
 
The stages of the OWKS model follow a logical procedure with the steps of the model 
as: 
• Determining the inputs and performance necessary to transfer – This is 
where the inputs for the transfer are defined in terms of knowledge and the 
knowledge based outcomes are identified from the perspective of the recipient.   
• Process of Transfer - Define the actions required within the Knowledge Transfer 
in terms of a range of output options such as type of knowledge, quantities of 
knowledge, exchange of procedures, transfer of skills etc.  This could be equated 
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to defining the outputs of the activity and could involve reference to people as 
well as knowledge.    
• Knowledge Transfer – This stage represents the actual knowledge transfer 
activity. 
• Feedback Loop - The implementation of the feedback loop and the ability to see 
what has occurred and review these against the prescribed outcomes (from 
stage 1).  This is also the stage where lessons are learned. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.10 – Organisational Working Knowledge System (Moustafa & Jones 2003) 
 
The final or expanded OWKS model, including the feedback loop, is shown in Figure 
2.11.  To arrive at the final model the authors proposed the integration of ‘assessment of 
Attitude, Competency and Motivation’ within stage 1.  They have also considered other 
factors that may affect the process of knowledge transfer such as support from the 
supervisors from the organisation, education status of the recipient, etc.  These additions 
touch on the work of Vroom (1984) in relation to individuals’ motivations for knowledge 
transfer.  The analysis of the underpinning attitude, competency and motivation of a 
knowledge transfer participant are important factors to consider when devising a 
knowledge transfer.  These factors could determine both the method of transfer, but 
more importantly likely define the potential that resides in the transferor of the 
Process of Transfer 
 Assessment of 
knowledge transfer 
 Consideration of 
possible transfer 
improvements 
Determining the inputs 
and performance 
necessary for transfer 
Knowledge  
Transfer 
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knowledge.  The factors that affect the process of transfer are important considerations 
too; however, they relate more to the recipient organisation’s ability to absorb and adopt 
the knowledge.  This can be likened to the absorptive capacity research undertaken in 
innovation research, where absorptive capacity is used as an indicator of a company’s 
Innovation Management Capability (Adams et al 2006).  These could perhaps be likened 
to factors that actually affect the output.  This would be an adaptation of the original work 
of Moustafa & Jones, but would reflect the linearity of their model, in as much as 
knowledge cycles around a loop in their model and does not transfer back-and-forth, as 
identified in the original definition of knowledge transfer (cf. above).    
 
In critique of the OWKS model, firstly it has origins in system theory.  Systems theory is 
trans-disciplinary and can be applied to any sequence of events or activity, therefore the 
application of systems theory would seem acceptable in a knowledge transfer context.  
This said, however, the original work of Procter and Dutta (1995) from which this model 
is derived comes from research into human psychology.  In interpreting the work, 
Moustafa & Jones are crossing from human psychology into organisational learning and 
the fundamental objects of human psychology (of one) and organisational learning (of 
many acting as one) may lead to issues in directly translating this work.  Further the 
action of processing knowledge in the three steps prescribed by Procter and Dutta is a 
foundation for elements of artificial intelligence research, where knowledge 
representation and knowledge engineering are endeavouring to replicate the act of 
human learning.  This would position this research within ‘knowledge-based 
management’, rather than ‘strategic knowledge management’ and this could be 
problematic.  As already noted the OWKS model is very basic and consists of a four-
stage cycle surrounding the transfer of knowledge.  This model will be used within this 
thesis to represent the key steps that are taken when planning and undertaking a 
knowledge transfer.  The simplicity of the model is therefore beneficial. 
 
The ‘not invented here’ issue 
 
The Not Invented Here Syndrome (NIH)(originated by Katz & Allen, 1982 and cited in 
Menon & Pfeffer, 2003) is explained as companies being hesitant to value the 
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knowledge possessed by outsiders.  An example of this is Apple Computers in the early 
1990’s where they passed over many “externally-generated” good ideas.  They felt that 
the best approach was to use their internal knowledge only and this has been since 
likened to being in their own “reality distortion field” (Burrows 2000 p. 102).   
 
As a further illustration, W. Edwards Deming is credited with the creation of “Total 
Quality Management” whilst employed as an advisor to the United States development 
authority, but the techniques he pioneered were overlooked in the US until the Japanese 
adopted them with great success, shortly after the Second World War. (Sveiby, 1997)  
From an opposing perspective to “Not Invented Here”, a company’s management can 
often appropriate external consultancy and hold its objectivity and prowess far higher 
than something equally valid, yet created internally (Meyer & Moller 1998; Cohen & 
Levinthal 1990 and Menon & Pfeffer 2003).  These authors use case study evidence to 
suggest that managerial preferences for external knowledge can be explained by the 
following: 
• Incentives in internal versus external competition: where individuals in an 
organisation will pass over colleagues’ knowledge on a subject, because to give 
credit to it would lead to a competition toward promotions and benefits such as 
bonuses, training and salary. 
 
• Knowledge availability and scarcity: where knowledge created internally is 
subject to far higher scrutiny than knowledge provided by an external source.  
The realisation that internal knowledge is often available at a lower cost further 
leads to the perception that internal knowledge is available with lower value.  
 
Although their research does provide insight into these areas and provide possible 
explanations of the dichotomy, the fundamental question of the value of internal 
knowledge versus external knowledge is not answered by their research.  A resolution to 
this question however, will not significantly affect the conclusions of this thesis, because 
in terms of knowledge transfer external knowledge is often the “only” source available to 
companies that are unable to undertake research themselves and do not possess the 
ability to re-combine (or create it) from within.   
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Chapter 2.3 - Knowledge as a source of innovation 
 
Knowledge as competitive advantage 
 
“Economic prosperity rests upon knowledge and its useful application” (Teece, 2004 p.55).   
According to Bessant & Venables (2007, p.p. 8-9) “entrepreneurs try to create start-up 
businesses that employ knowledge in different ways; managers 9try to improve productivity 
through the effective application of new knowledge; R&D managers9 try to improve the take 
up of knowledge created in their groups and knowledge-intensive businesses service 
providers try to build knowledge by enabling connections and flows within the knowledge 
system”.  These statements are based on one important assumption, summarised by Sveiby 
(1997), that knowledge residing within a business can represent a source of wealth.  This 
was echoed by the Economist Intelligence Unit (2005 p.3) who identified, from a poll of 122 
Senior Executives in Western Europe, that “knowledge will enable companies to compete for 
customers”.   
 
This section of the literature review sets out to establish that knowledge residing within an 
organisation can provide competitive advantage, and that knowledge transferred into a 
business can be a source of Innovation. 
 
Competitive advantage defined 
 
According to Porter (1985 p. 37) “Competitive advantage exists when a company makes 
economic rents, that is, their earnings exceed their costs (including cost of capital)”.  
Regardless of the economists’ or accountants’ definitions, competitive advantage of a firm 
can be collectively defined as the point where a company can make economic rents, (Porter 
1985).  A broader definition is “a firm’s distinctive competence or competitive advantage, is 
its ability to do something better than ‘its competitors’” (Andrews, 1987 p. 364) to make 
‘economic rents’. 
 
Competitive advantage can be achieved by developing, amongst other things, a 
‘differentiation’ or ‘cost advantage’ strategy.  Differentiation is where a company stands out 
from its competitors and wins work as a result.  Cost Advantage is where a company is able 
to reduce its cost of production or delivery and therefore win increased market share based 
on a price difference over its competitors (Porter 1985 p. 98, p. 120).  
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
62 
Is knowledge a source of competitive advantage? 
 
In 1996 Grant introduced ‘the knowledge-based theory of the firm’ as a granular and 
organisational-level element, within a wider knowledge-based society, asserting the 
importance that knowledge can play as a firm’s resource. He was reiterating earlier 
statements made by Teece (1998), who suggested that the ability to work with knowledge is 
a ‘dynamic capability’ of an organisation, which should be effectively managed.  This 
emphasises the importance of knowledge and this view is shared by Toffler (1985), Reich 
(1991) and Quinn (1992) who suggest that competitive advantage can be realised by the 
effective management and control of knowledge.   
 
When considering the aggregated capability of knowledge-intensive companies at a society 
level, Drucker refers to the studies of Machlup (1962) and Porat (1977) to describe a 
“knowledge society”. He states “in the new economy, knowledge is not just another resource 
alongside the traditional factors of production – labour, capital and land – but the only 
meaningful resource today” (Drucker 1993 p.4).  This statement introduces a term 
‘knowledge society’ and this is comparable to the term ‘knowledge-based economy’ 
according to Johannessen et al (1997).  They suggests that a economy dominated by 
‘knowledge-based’ firms can be referred to as a ‘knowledge society’, with a ‘knowledge-
based economy’.  A knowledge-based economy is defined as an “economy that is directly 
based on the production, distribution and use of knowledge and information” (OECD, 1996).  
This concept of a ‘knowledge economy’ has been suggested by government in the UK as a 
differentiation strategy for the UK, when compared to the developing economies of the 
Brazil, Russia, India & China (BRIC) for example (OECD, 1996; DTi, 2003).  (This makes the 
questionable assumption that developing economies are “non-knowledge-based 
economies).  
 
Drucker (1993) summarises the work of the authors above, when he asserts that knowledge 
is a more important resource to a company than its “Hard Assets” such as Land, Labour and 
Capital.  He goes on to point out, that, unlike the traditional factors used for calculating the 
value of a company - land, labour and capital - knowledge does not diminish in value and 
although it may be worth around three-quarters of the value of a company it is not always 
recorded in the financial assessment of a company, in the form of a balance sheet.  This is 
examined by Sveiby (1997) as he reviews the ‘market to book’ ratio of a range of companies 
across Europe and the US.  He notes that between 1994 and 1996 Sun Microsystems 
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experienced a dramatic rise in their ‘market value’ that was not recognised in their ‘net book 
value’.  This was reflected by other companies (Hewlett Packard, Oxford Instruments, 
Microsoft and Intel) over a similar period.  He is suggesting that the ‘markets’ have realised 
the inherent value of knowledge within these businesses, but the accountants are failing to 
recognise the same value when establishing the ‘book value’ of the company.  These studies 
all relate to valuing knowledge, the complexities of which have been discussed in the 
previous section.  In this thesis we will not assign a value to knowledge, but will recognise it 
as an important asset that can be managed – the fundamental driver for the discipline of 
knowledge management. 
 
To create a cost advantage (a dimension of commercial advantage, according to Drucker) a 
company must be able to produce or sell their product or service at a lower cost than their 
competitors.  This can be achieved as a result of managing their operational knowledge 
effectively.  An example of this is when a company sets out to achieve a low cost base and 
implements a programme of cost saving measures that are led by an empowered workforce 
(such as a programme of business process improvement – Liebowitz, 1999b).  
 
Knowledge also helps to create a differentiation strategy in competitive markets.  From a 
product perspective, technological advances can differentiate a product in the marketplace 
(an apple iPhone vs. a HTC Smartphone for example) and these technological advances 
can be achieved through an effective R&D function.  R&D is a knowledge-intensive activity 
(Rahm et al 2000).   
 
In service it is the people that deliver the service, who will invariably possess the knowledge 
– for example a car mechanic offers a diagnostic service to identify the problems with a 
vehicle.  These knowledge-based activities can create differentiation capability (Liebowitz, 
1999). It is important to recognise a difference between the perspective where knowledge is 
contained within a company (and put to use – as suggested by Teece, Grant etc) and a 
scenario where knowledge is merely retained by a company but not put to use.  This has 
been discussed in relation to information being of little value (in previous sections - as 
highlighted by Sveiby, 1997).  Knowledge is similar, in as much as merely retaining it will not 
lead to competitive advantage, if it is not applied.  This is defined by Zahra & George (2002) 
in their conceptualisation of the steps of knowledge acquisition, assimilation, transformation 
and exploitation.  In their model they draw attention to the need to appreciate and acquire 
knowledge from external environments (which clashes with the views of ‘Not Invented Here’ 
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supporters) and merge this with the concepts of learning from past experiences and current 
actions.  This model is established from a key concept developed by Cohen & Levinthal 
(1990) - Absorptive Capacity.    
 
Absorptive Capacity is defined by them as “the firm’s ability to identify, assimilate and exploit 
knowledge from the environment” or, later, explained by Bessant et al (2005 p.32) as the 
ability to “absorb and put to use new knowledge”.  Absorptive capacity has been shown, by 
empirical testing (Cohen & Levinthal, 1990) to be a moderating factor in the ability to 
assimilate and exploit new knowledge.  Internal levels of prior related knowledge (reflecting 
on developing tacit knowledge through assimilation with prior experience, as discussed 
during the development of the working definitions of tacit and explicit knowledge) and the 
sharing of a common stock of background knowledge (as identified in Nonaka & Takeuchi’s 
SECI process) are components of the construct of absorptive capacity.  Absorptive capacity 
is the ability to recognise and assimilate new knowledge and can be likened to studies on 
knowledge assimilation (reported in the previous sections of this literature study relating to 
organisational learning).  
 
In the Zahra & George model of absorptive capacity (as opposed to the earlier models from 
Cohen & Levinthal, 1990 and Lane et al, 2001) they suggest two stages to the process of 
transferring knowledge to action.  The first is ‘potential’ absorptive capacity (which consists 
of acquisition and assimilation) and the second is ‘realised’ absorptive capacity (consisting of 
transformation and exploitation).  They also identify internal processes (such as social 
integration mechanisms and triggers for activation) and appropriability conditions (similar to 
later constructs of inimitability that arise from service-based advantages from trading tacit 
knowledge in franchises – Gorovaia & Windsperger, 2010).   
 
The concept of ‘appropriability regime’ (Teece, 1998) suggests that there are various 
conditions within the economy that make it harder for firms to retain control of their 
knowledge or protect it from being used by others.  They use their own empirical work and 
the work of others to argue that appropriability varies across different organisations and that 
tacit knowledge is harder to appropriate than explicit knowledge. This is the foundations for 
Intellectual Property laws that are extensively used to protect the knowledge-based assets of 
a company, for example (Australian Government, 2005), however in order to legally protect 
the tacit knowledge (know-how) it must first be extensively written down and recorded 
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
65 
(codified).   They also identify a tendency for firms to create key trigger points for 
appropriating new knowledge, based on crises.   
 
This analysis of trigger points is built on by Bessant et al (2005) as they evaluate the cycles 
of business growth, to try to identify when firms will require external knowledge.  They 
describe phases of a firm’s growth (as derived from extensive literature review) and suggest 
that they are not, as readily suggested, a ‘linear process’ but more a range of events that are 
punctuated by trigger points; and these trigger points are identified by cycles of ‘problem 
then solution’ or crises.  In their study the authors comment on the work of Teece and later 
Zahra & George as they confirm “that firms are more likely to learn effectively from outside if 
they have high levels of absorptive capacity” (Bessant et al, 2005 p.34).  The study of the 
growth and development cycles of business allows them to present a maturity framework for 
firm growth.  The maturity model suggests the stages of ignorance; awareness; knowledge 
and implementation across a range of company activities: operational improvement; new 
market entry; strategy development; people management; obtaining finance and systems 
formality.  The knowledge stage relates expressly to the proactive searching and application 
of knowledge in relation to understanding the key issues and solutions required for this 
phase of company growth. 
 
The literature discussed above clearly highlights that knowledge can be an important source 
of competitive advantage but the accumulation of knowledge is of little value to an 
organisation if it is not applied or exploited.  This links to the critical evaluation of the 
typologies of tacit and explicit undertaken within the previous sections of this thesis.  Tacit 
knowledge (as presented as a working definition in the previous section) includes an ability 
to act and all of the models and frameworks identified by Teece, Zahra & George, Lane et al 
and Bessant et al present, in one form or another the implementation (or acting phase).  The 
literature also concurs that key sources of knowledge lie both inside and outside of an 
organisation, and the ability of the organisation to absorb this knowledge depends on factors 
such as existing internal expertise and experience – a firm’s absorptive capacity.  The final 
common aspect of the literature studied above is that whilst it reports on knowledge as a 
source of competitive advantage, it also focuses on knowledge as a source of innovation. 
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Innovation defined 
 
Innovation has been defined as the “development and implementation of new ideas by 
people, who, over time engage in transactions with others” (Van De Ven 1986 p. 1).  The UK 
Department of Trade and Industry (DTI, 2003) strategy for the effective and prosperous 
development of the UK economy stated that Innovation is seen as “the successful 
exploitation of new ideas – being the key business process that enables UK businesses to 
compete effectively in the increasingly competitive global environment” (DTI, 2003 p.5).    
There is a mass of literature in the innovation area (according to Adams et al, 2006) and the 
ability to produce an all encompassing definition arising from the literature is impossible and 
they refer back to the DTI definition, cited above.  They also assert that “competitive success 
is dependent upon an organisation’s management of the innovation process”.  These 
definitions reflect the application of knowledge to create an improved competitive edge for 
the organisation (as a result of innovation activity) and also to the actual process of 
innovation. 
 
The D-R-N (Discover – Realise – Nurture) model (Tranfield et al, 2003) suggests three key 
stages of the innovation process.  The first is where new ideas are discovered – these can 
be from a range of sources, both internal and external to a company.  Realise is where ideas 
are evaluated and the application potential considered and Nurture, where the innovation 
projects are applied and developed.  Similarly the model of Innovation, presented by 
Bessant & Tidd (2011), identifies key stages of Search, Select, Implement and Capture.   
 
Nonaka & Takeuchi’s three stage process (shown in Figure 2.12) suggests the first input 
should be the creation of knowledge, and they are promoting the ability for companies to do 
this ‘from within’.  One source of internal knowledge can be Research and Development 
(R&D) and many larger companies have their own R&D departments ‘in house’.  In a study 
of science and technology in the UK, D’Este & Neely (2007) use statistics on the country 
spend on R&D as numerical proxies for the amount of money spent on creating knowledge.  
They then compare the inputs (in terms of money spent on R&D) to the outputs of the 
scientific community, in terms of publications, citation and patent registration.  The research 
and development spend covers that spent by private R&D by companies and funds invested 
by the state, in public R&D (in universities and technology institutes etc).  They then 
compare these inputs and outputs globally to suggest that both company and government 
spending on R&D in the UK is lagging behind other key knowledge economies.     
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Figure 2.12 – The Stage Process of Knowledge Exploitation (Nonaka & Takeuchi, 1995) 
 
Other research suggests that there are various sources from which businesses can seek this 
knowledge, to support Innovation.  Abernathy & Utterback (1978) discuss patterns of 
industrial innovation and relate industrial innovation to, amongst other things, knowledge-
based sources and Von Hippel (1988) suggests a range of internal and external sources, 
one of which is external new knowledge.  Drucker (1985) suggests that most innovation 
results from a conscious, purposeful search for innovation opportunities, arising from both 
internal sources and external sources, and he goes on to list seven sources of Innovation, 
the last of which is the introduction of new knowledge.  Later Rothwell (1992) develops what 
he refers to as a 5th generation process model, that looks at the corporate innovation cycle of 
manufacturing industries and identifies a number of process changes in innovation across 
the decades, commencing in the 1950’s.  All of the stages reflect knowledge as a source of 
innovation.  Bommer and Jalajas (2004) identify that innovation potential can come from 
sources both internally (from within a company) or externally (from outside a company).  
They identify fourteen sources of Innovation available to companies as shown in Figure 2.13. 
 
Internal Sources of Innovation  External Sources of Innovation 
Co-workers  Acquisition of New Equipment 
Internal Research & Development  Consultancy 
Marketing business function  Co-operation with other companies 
Senior Management  Users or Customers 
Manufacturing or Production  Competitors 
  Library & Internet 
  Professional Journals 
  Attendance at Conferences 
  Direct Interaction with HEI’s 
 
Figure 2.13 – Sources of Innovation (Bommer and Jalajas 2004) 
 
 
Knowledge Creation   Continuous Innovation    Competitive Advantage 
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Reviewing more recent literature, open innovation presents a process of collaborative 
knowledge acquisition, innovation and competitive advantage.  The open innovation model 
can be positioned as step 5 in the development cycle of innovation models (Neely, 1998).  
The cycle arises from the original work of Rothwell (1992) and consists of the technology-
push (model 1) and developing through market-pull (model 2), the coupling model (3), the 
integrated model (4) and the systems integration and networking model (5) which has now 
become more widely recognised as the platform for supply-chain collaboration theories 
(Chapman & Corso, 2005) and open-innovation theories (Chesbrough 2003).   
 
Open Innovation has become “one of the hottest topics in innovation management” 
(Huizingh, 2010 p.2) and key literature (Dahlander & Gann, 2010) suggests that companies 
cannot innovate alone – it is a “multiplayer game” (Bessant & Tidd, 2011).  In reality it has 
always been an important factor according to Teece (1998), Lane et al (2001) and Zahra & 
George (2002).  Chesbrough (2003 p. 24) states “open innovation is a paradigm that 
assumes that firms can and should use external ideas9as firms look to advance their 
technology” which dictates that open and collaborative innovation is hinged on the flow of 
knowledge between the partners or collaborators and this is echoed in international policy as  
“theoretical and empirical work 9suggests9setting up and maintaining good industry-
university relations positively affects innovation performance” (OECD 2002 p.8).   The 
research arising from these authors suggests that, in an open innovation context, the role 
that knowledge can play is extensive and can be equally valuable at any point in the 
process, from Search to Implementation.   In particular the work of Bessant et al (2005) 
creates a literature-based argument for the abandonment of linear models of commercial 
growth, suggesting a maturity model instead.  If this is considered against the recognition of 
the shift from linear models of innovation to “open” models then the terms ‘open innovation 
knowledge flows’ (Huizingh, 2010) resonates. 
 
In considering the process of “searching for innovation” within a collaborative model, the 
range and scope of potentially useful innovations are extended considerably.  Whilst 
innovation can be sought from customers and suppliers across a supply chain (innovation 
model 4) or recombined from internal sources (model 3), with a collaborative environment, 
links with other firms and networks of like-minded companies can increase this innovation 
pool significantly.  By opening the scope around potential solutions, either radical or 
incremental, product or process–based, more pressure may be placed on the selection and 
implementation phases.  As the evaluation of potential innovations and the subsequent 
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application is ‘opened up’, to focus on the flow of knowledge between organisations the 
pressure placed on these processes will be amplified further - an area that has already been 
highlighted to be lacking in management guidelines and policy.  Research in collaborative 
innovation confirmed the position of technology and knowledge transfer in the innovation 
cycle of SME companies and large companies alike (Albors et al, 2005). 
 
In contrast, Ahrweiler et al (2011) states, based on the results of their simulation work, that 
an increased amount of knowledge does not automatically lead to increased innovation 
performance and thus to economic success.  This is based on an inability to affirm 
knowledge-innovation-commercial advantage hypotheses using an agent-based simulation 
model of an economic system.  The computer simulation returns a null hypothesis, however 
the authors do reflect back to the key theorisers in this field, to contrast their research 
findings against and suggest they are contradicting the extensive empirical work that exists 
in this area (D’Este & Neely, 2007).  In Harlow’s (2008) research on ranking tacit knowledge 
(by deriving a Tacit Knowledge Index (TKI) metric) the results also failed to prove a robust 
link between knowledge and innovation (this time in terms of TKI and resulting financial or 
innovation performance).  From reviewing other innovation literature comes a contradictory 
claim, that innovation can be achieved by the interaction and collaboration of organisations 
(Chapman & Corso 2005) and further affirmation that direct interaction between knowledge 
creators and knowledge users (Bessant & Venables 2007) is a source of innovation, and that 
this is not just limited to large companies (Albors et al 2005).   
 
Of the sources open to companies, from both an internal and external perspective, one of 
the sources relates to direct interaction with HEIs.  This is identified by Bommer & Jalajas 
(2004) as attendance at conferences and publication of professional journals and they 
suggest universities and higher education as an important a source of knowledge in this 
context.  This view is shared by a number of authors (Prigge, 2005; Walshok, 2005; Seigel et 
al 2003 & 4; Perkmann & Walsh 2007 and others); however, according to Bruneel et al 
(2010), it is under-utilised and not regarded highly by industry as an important source.  
Reporting the results of the Community Innovation Survey (CIS) he makes the point that 
companies do not use universities and higher education to the extent that happens in 
Europe and the US.  This is echoed by the UK PACEC (2009) report, that looks at the 
effectiveness of funding mechanism that are intended to stimulate this exchange of 
knowledge.  The authors noted above all concur that addressing underperformance is an 
important area for future work.   
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Chapter 2.4 - The Role of Higher Education Institutions in 
Knowledge Transfer 
 
Prigge states “Universities and industry have a long history of collaboration and there are 
many benefits in forming partnerships for universities and industry alike” (Prigge 2005 p. 
221) yet industry rate this low as a source of knowledge (PACEC 2009).  
 
The introduction, in 1980, of the Bayh-Dole Act “provided a strong congressional 
endorsement for academic institutions’ involvement in patenting and licensing by U.S. 
Universities during the 1980’s and 1990’s” (Mowery et al 2004 p. 1).   The aim of the act was 
to stimulate technology transfer between universities and commercial companies that would 
follow as a result of the development of patents and licenses in universities, although the 
legislation did not address the wider spectrum of possible engagement. 
 
In Britain, 23 years later, the Lambert Report (2003) followed in a similar vein to try to 
encourage interaction between commercial organisations and Higher Education Institutions 
(HEI), but with a focus toward encouraging extensive interactions across a wide spectrum of 
activity.  It did this by introducing incentive opportunities to encourage knowledge and 
technology transfer.  The underlying message in the report was that Higher Education has 
an important role to play in providing knowledge for commercial exploitation. The report 
identified that “Sharing knowledge effectively is often as important as the original research 
and scholarship.  Professional practice in knowledge exchange can be the engine of 
economic and social regeneration, and the driver of business and institutional innovation. 
However, harnessing its potential depends on effective exchange between the discoverers 
of knowledge and its users. (Lambert 2003 p. 8) 
 
The potential of HEIs as a source of knowledge is regularly discussed (see Figure 2.14). 
 
For example, the Australian Government stated “University and publicly funded research 
organisations are seen by policy makers, industry advocates and the research community as 
a significant source of knowledge and capability within the knowledge economy” (Australian 
Government 2005 p. 1), whilst HEFCE states in the strategic plan for 2006-11 that “The 
Government's framework for science and innovation highlights the important role that the 
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higher education knowledge base plays as a source of the country's global competitiveness. 
Long-term funding to promote engagement between HEIs and businesses will be crucial in 
creating ideas and nurturing enterprise, as well as enhancing skills, management capability 
and productivity” (HEFCE, 2007).  But the challenge remains - how to realise this potential?   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.14 – Extract (of Figure 2.3 shown earlier) showing literature promoting HEI as a 
source of knowledge 
 
 
As suggested earlier, knowledge is a resource that can be used by commercial 
organisations to generate competitive advantage; that one source of knowledge is the 
Higher Education Sector and that appropriate engagement can lead to HEIs being cast as a 
key source of Innovation.  The UK government is keen to stimulate this knowledge transfer 
from HEIs to industry; however it realises, whilst there is a growing body of research 
literature about the most effective way to establish and manage this knowledge transfer, the 
results it would like are still not being achieved.   
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Research surrounding HEI-Industry knowledge transfer 
 
In general, a university has four main missions according to Hughes (2010).  These are 
educating students; producing knowledge; problem solving and a ‘public-space’ role.  He 
explains these as the provision of training and skills development for undergraduates and 
graduates; producing knowledge from fundamental research and the pursuance of 
fundamental understanding; undertaking problem-solving research for the public, private and 
third sector and the provision of a public space role.  The fourth activity underpins the other 
three and provides a gateway for universities to exchange knowledge, develop common 
interest and develop shared-curriculum as well as undertake collaborative research etc.   
 
According to Kitson (2009) these are achieved, in part, with a range of research activities 
(such as basic, applied, collaborative or contracted research).  Recent policy from within the 
UK has urged for a greater connectivity between research and the potential users of 
research.  This relates to research having ‘Impact’ (RCUK, 2011).  This is not new and 
Rothschilde & Clotfelter (1993) recommend a greater focus on empirical research and 
research related to public concerns, however the recent policy provision has heightened the 
importance of the effective transfer of knowledge. 
 
Teaching is clearly an important method for a university to deliver knowledge into the wider 
environment - by teaching and educating students and adults, who will go on to take up 
positions within the economy.  This is however not included within the definitions of 
knowledge transfer, as set out earlier and the activity of transferring new knowledge to 
organisations is different from the act of education. 
 
In consideration of the heterogeneity of UK universities, Hewitt-Dundas (2012) argues that 
some universities in the UK are more research intensive.  For a number of years Universities 
in the UK have ranked themselves in terms of research intensity (Russell Group, 2012) and 
Hewitt-Dundas argues that there is a distinct difference in terms of knowledge transfer 
performance, in relation to the participating university’s research capability.  She argues that 
the higher ranked the university, in terms of research quality and performance, then the 
more emphasis the university places on the role of knowledge transfer (as opposed to the 
role of graduate recruitment and retention of graduates within the regions).  Whilst this 
correlation is claimed to be upheld by the policy study undertaken and the empirical testing, 
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it does not address the issue of the underperformance of the UK knowledge transfer sector 
or consider the wider issue of the potential for knowledge transfer not matching the realism. 
 
This gap between ‘potential’ and ‘performance’ is established with empirical study 
undertaken by D’Este & Patel (2007) and followed up by studies of investment and 
subsequently academic motivation (D’Este & Neely, 2007) and modes of transfer (Perkmann 
& Walsh, 2007).  They cite a range of factors affecting knowledge transfer performance, 
such as under-investment, lack of long-term relationships and trust, issues around the 
management of Intellectual Property, lack of academic motivation, mistrust of university 
transfer offices and a tendency for academics to “stick to what they know”.  With such a 
diffuse range of contributory factors all of the authors agree that the landscape and process 
of transfer of knowledge is complex and complicated.  According to Etzkowitz (2002) this is 
amplified by the inter-dependence between the stakeholders.    
 
Stakeholders in HEI – Industry knowledge transfer 
 
Stevens & Bagby (2001) present a model which draws together businesses seeking 
sustainable competitive advantage together with universities who undertake research, and 
gateways to access this in the form of knowledge transfer processes and structures.  It also 
introduces government and society into the model and highlights interdependences as 
shown in Figure 2.15.  The model is aimed at bringing forward debate on who owns, who 
pays for and who benefits from knowledge transfer.  They position knowledge 
interdependence as a post World War II phenomenon where ”extensive political and 
economic alliances enforced the production of ‘useful’ knowledge”.  “Universities primarily 
pursue basic knowledge, government institutions focus on applied research to create public 
good (health, education, defence etc) and businesses generally emphasise commercially 
viable research” (Stevens & Bagby 2001p.p. 259-260).  They argue that over the last 50 
years there has been a change of emphasis of these fundamental roles, and no longer can 
one role be apportioned to one stakeholder.  Government is depicted allocating public funds 
to universities to produce knowledge, for societal purposes.  University generated knowledge 
is then transferred (primarily according to the authors) to business via patents, licenses, 
contracts, trade secrets, joint ventures with inventors and commercial spin-offs (a number of 
knowledge transfer channels).  Universities are named as ‘critical, up-stream suppliers of 
resource’.  Government also support research in laboratories, who in turn support 
commercial organisations.    This has led to an interdependence, which could be considered 
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to be evolutionary, in a similar way to the Etzkowitz triple-helix model.  Each of the 
stakeholders has therefore developed organisations to aid in the management of this 
interdependence.  According to Stevens & Bagby the evolution of these structures for 
knowledge transfer has had a detrimental effect on the motivations of academics to create 
new knowledge and undertake research.      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.15 - Inter-dependence between business, government, society, and 
universities in knowledge transfer processes (within the US) (Stevens & Bagby 2001). 
 
 
The Etzkowitz university – industry – government model, the “triple helix model”, can be 
seen in Figure 2.16 and captures the “multiple reciprocal relationships at different points in 
the process of knowledge capitalisation” (2002, p.2).  This model compares with the 
stakeholder interdependence model of Stevens & Bagby, with one fundamental difference – 
the triple helix represents three stakeholders (University–Industry–Government) whereas 
Stevens & Bagby shows four (University-Industry-Government-Society).  This, according to 
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
75 
Etzkowitz, is due to the US having a bottom up approach to evolutionary interdependence, 
whereas Europe tends toward top-down systems of innovation.    Both models relate well to 
the description of the parties’ motivation and subsequent actions that are undertaken in the 
UK to try to stimulate and support the activity of transferring knowledge between HEI and 
Industry.   
 
Organisations have developed, according to Etzkowitz’s evolutionary interdependence 
theory, at the edges of the stakeholders’ organisations to represent them. Universities have 
developed Research, Knowledge and Technology Transfer Organisations, government have 
created Research and Technology Institutes and Business Technology Centres and 
business created Members Organisations (Hauser, 2010).  An example of these member’s 
organisations could be the Society of British Aerospace Companies (SBAC) and regional 
forums such as the West of England Aerospace Forum (WEAF), where members of the 
forum are key stakeholders in both large and small companies from the geographic region.   
Whilst the primary objective of these trade organisations is to link together companies with 
similar products or outputs; to share best practice; to encourage collaboration and create a 
greater strength in the regions by collective representation, they are also able to provide a 
structure and feedback link allowing industrial partners to stimulate and influence policy 
(Bailey & Rupp, 2005). 
 
By considering both the Etzkowitz Triple Helix Model (2002) and Stevens & Bagby (2001) 
interdependence model, suggestions can be made to define the flow detailed by the arrows 
linking the three or four sectors of the respective models.  Knowledge flows between 
business - back and forth - and this is supported by the flow of funds from business to 
universities.  Knowledge also flows back and forth between government and universities, 
relating to potential policy and also between government and businesses, relating to the 
demand for policy.  Funds flow from government to universities to fund policy research and 
to fund basic research, for the use of commercial organisations (as originally highlighted in 
the Rothschilde Review in 1982 (Rothschilde & Clotfelter 1993).      
 
The interdependence models are developed from an evolutionary perspective and they 
suggest that humans working within their institutions play a role in shaping their 
organisations over time (Etzkowitz & Leydesdorff, 2000).  From the same evolutionary 
perspective, the interactions of the stakeholders have a similar effect of shaping their 
interactions over time, as a dependence between policy, research and commercial practice 
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deepens.  The evolutionary actions of the individuals within each respective organisation are 
devising and developing mechanisms that allow the transfer of knowledge, with the effect of 
further strengthening and deepening the interdependence.  The mechanisms evident within 
the triple helix have led to research studies and in particular, Ahrweiler et al (2011) positions 
a model for University-Industry links (in a knowledge-based economy).   
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
Figure 2.16 – Triple Helix Model (Etzkowitz 2002) 
 
 
Whilst not a ‘new’ model (the Simulating Knowledge Dynamics in Innovation Networks – 
SKIN was developed in 2007) it has been extended to cover HEI-Industry links.  The basic 
operation of the model uses ‘autonomous software agents’ to perform logic controlled 
activities within a virtual economy and their actions are recorded.  Agent theory dictates that 
agents will optimise their activity over a period of time and finally simulate the most effective 
behaviour to obtain their objective.  In this example the model places agents in the role of 
innovative companies, attempting to sell their products to other agents and end users in 
order to achieve their objectives.  Each innovative company tries to improve its innovation 
performance and therefore its sales by improving its knowledge - through adaptation to user 
needs, incremental or radical learning, and cooperation and networking with other agents, 
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within the virtual economy.  This model is virtual and whilst it relates to real attributes of an 
innovation economy (as the units of knowledge [which they call ‘Kene’] are actually patent 
classification codes) and is modelled using artificial intelligence regimes for single and 
double-loop learning, the extent to which the model relates to strategic knowledge 
management ends at that point.  The results profess to correlate hypotheses such as “firms 
that interact with universities develop more products and have more commercial success” 
and firms that interact with universities “can better adapt to changing environmental 
conditions”.  Their recommendations and conclusions are of interest, however, the first 
suggesting that there are no direct correlations between a firm receiving increased 
knowledge inputs and their economic profits, within their model, whereas firms interacting 
with universities are better able to adapt to their environments as they change, than firms 
that are not linked to universities.   
 
Ahrweiler et al (2011) suggest that universities play an important role in diffuse networks of 
companies and point toward the work of Perkmann & Walsh (2007) in relating governance 
mechanisms to the effective links with universities as being important influencing factors.   
 
Motivations for knowledge transfer – benefits for HEIs 
 
Matthews & Norgaard (1984) suggest that a university will transfer knowledge to realise the 
following benefits: 
• Additional funding sources for academic salaries 
• Research and educational programmes 
• Technical and physical resources that would otherwise be unavailable 
• Resources needed to hire new faculty 
• Curriculum enhancement 
• Access to industry projects and jobs for students 
• Educational programmes for industry 
• A source of adjunct faculty, or adjacent expertise that the university can use as a 
reference point for its research 
• The ability to maintain health of core programmes in the arts and humanities 
• An increased awareness among faculty and administrators of industry’s needs and 
resources. 
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Rahm et al (2000), whilst making reference to Matthews & Norgaard’s research, propose 
their own set of factors that influence universities to pursue collaborations with Industry: 
• Revenue enhancement 
• A drive to improve laboratory equipment and to use equipment and personnel more 
efficiently 
• Networking opportunities for student employment placement. 
 
Both Rahm and Matthews & Norgaard’s research identifies knowledge transfer as a source 
of income or revenue for universities.   
 
“Academic Capitalism” is a term coined by Slaughter & Leslie (1997) to represent the 
academic community acting with a commercial drive, focussed toward creating sustainable 
sources of income. Academic capitalism describes the phenomenon of universities and 
faculties’ increasing attention on the market potential of research impetus.   Knowledge 
transfer represents academic capitalism as it creates a source of income for a University.  
(As an illustration and to add context, for the University of Exeter in 2009/10, according to 
their Higher Education Statistics Agency return, knowledge transfer income of approximately 
£15M represented approaching 40% of the research income of the University for that period 
and around 7% of total revenue).  
 
They go on to list the benefits that they consider a result of academic capitalism: 
• Prestige 
• The chance to establish relationships with external bodies 
• The chance to take advantage of “spillovers” from both research and teaching 
• The chance of future consulting opportunities 
• Employment opportunities for graduates 
• Gains in equipment for the University 
• The ability to recruit both faculty and staff from the partners 
• Services provided to the university by corporate personnel working on a collaborative 
project 
• And an overall general infusion of enthusiasm for those involved. 
 
Valentin (2000) breaks down university benefits into three categories: financial, technological 
and strategic and Blumenthal & Campbell (2000) state “it is widely held that academic-
industry relationships facilitate the transfer of knowledge from the academic to the industrial 
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sector, and thereby the application of that knowledge to the practical needs of human beings 
in this country and around the globe”.   
 
The literature in this area is comparable and contributory.  The motivations, whilst varied, if 
considered at an institutional level, aggregate into the overarching summary provided by 
Blumenthal & Campbell.  At a company level, Ahrweiler’s agent model agrees, university 
knowledge stimulates commercial capability.   Whilst the term Academic Capitalism could be 
too strong a term for knowledge transfer, the financial, technological and strategic 
advantages are considerable.  Based on the findings of a 7 year study (2002 – 2007), value 
to the UK economy provided by University-Industry knowledge transfer was £ 10, 278 Million 
(PACEC, 2009).  However, within the same report detailed study identified that knowledge 
transfer is not as effective as it could be, and companies do not turn to universities as their 
most important sources of innovation and knowledge.  These findings (along with older 
studies D’Este & Patel, 2007; Bessant et al, 2005; Gittelman & Kogut, 2003) have focussed 
authors towards evaluating the channels and mechanisms within which knowledge flow, to 
see if they can establish why.    
 
Channels of HEI - Industry knowledge transfer  
 
To offer a definition of the mechanisms operating within the “triple helix model”, Agrawal 
(2001) proposes a range of ways that universities can transfer knowledge outside of their 
institutions.  These are defined in the form of a list of “Channels of Knowledge Transfer” and 
are shown in Table 2.4. 
 
The channels of knowledge transfer are considered by Perkmann & Walsh (2007), 
promoting three basic categories (licensing, research partnerships and research services) 
and they suggest businesses have two types of need (technology requirements and 
development activities).  They also suggest that different industrial sectors will require 
different channels (based on the differences in technology and speed of commercial 
development). 
 
   
 
M
a
x
im
is
in
g
 t
h
e
 o
u
tc
o
m
e
 o
f 
U
n
iv
e
rs
it
y
 t
o
 I
n
d
u
s
tr
y
 
K
n
o
w
le
d
g
e
 T
ra
n
s
fe
r 
 
 
80
 
P
u
b
li
c
a
ti
o
n
s
 
U
n
iv
e
rs
it
ie
s
 f
o
c
u
s
 t
h
e
ir
 r
e
s
e
a
rc
h
-a
c
ti
v
e
 s
ta
ff
 i
n
to
 t
h
e
 p
ro
d
u
c
ti
o
n
 o
f 
re
s
e
a
rc
h
 p
a
p
e
rs
 t
h
a
t 
a
re
 s
u
b
m
it
te
d
 t
o
 a
c
a
d
e
m
ic
 c
o
n
fe
re
n
c
e
s
 a
n
d
 s
c
h
o
la
rl
y
 j
o
u
rn
a
ls
 f
o
r 
p
e
e
r 
re
v
ie
w
 a
n
d
 c
o
m
m
e
n
t,
 t
h
e
 m
o
re
 s
u
c
c
e
s
s
fu
l 
o
f 
th
e
s
e
 b
e
in
g
 s
e
le
c
te
d
 f
o
r 
p
u
b
lis
h
in
g
 i
n
 t
h
e
 m
o
s
t 
p
re
s
ti
g
io
u
s
 a
c
a
d
e
m
ic
 j
o
u
rn
a
ls
. 
  
In
d
u
s
tr
y
 i
s
 a
b
le
 t
o
 
a
c
c
e
s
s
 t
h
e
s
e
 j
o
u
rn
a
ls
 a
n
d
 p
ro
c
e
e
d
in
g
s
 a
n
d
 i
n
te
rp
re
t 
th
e
 r
e
s
e
a
rc
h
 w
it
h
in
 t
h
e
m
 a
n
d
 t
h
is
 i
s
 a
n
 a
c
ti
v
it
y
 o
f 
k
n
o
w
le
d
g
e
 t
ra
n
s
fe
r.
  
O
c
c
a
s
io
n
a
lly
 r
e
s
e
a
rc
h
 p
a
p
e
rs
 
c
a
n
 b
e
 j
o
in
tl
y
 a
u
th
o
re
d
 b
y
 i
n
d
u
s
tr
ia
lis
ts
 a
n
d
 a
c
a
d
e
m
ic
s
 a
n
d
 c
o
m
m
e
rc
ia
l 
o
rg
a
n
is
a
ti
o
n
s
 a
re
 b
e
c
o
m
in
g
 m
o
re
 c
o
m
fo
rt
a
b
le
 w
it
h
 h
a
v
in
g
 t
h
e
ir
 c
o
rp
o
ra
te
 i
m
a
g
e
 
a
s
s
o
c
ia
te
d
 w
it
h
 a
c
a
d
e
m
ic
 p
u
b
lic
a
ti
o
n
s
, 
a
g
a
in
 t
h
is
 c
o
-a
u
th
o
ri
n
g
 i
s
 a
 f
o
rm
 o
f 
k
n
o
w
le
d
g
e
 t
ra
n
s
fe
r.
 
P
a
te
n
ts
 
F
o
re
g
ro
u
n
d
 I
n
te
lle
c
tu
a
l 
P
ro
p
e
rt
y
 (
IP
) 
is
 r
e
g
u
la
rl
y
 c
re
a
te
d
 a
s
 a
 r
e
s
u
lt
 o
f 
re
s
e
a
rc
h
 a
n
d
 a
 U
n
iv
e
rs
it
y
 t
h
a
t 
w
is
h
e
s
 t
o
 p
ro
te
c
t 
th
is
 I
P
 w
ill
 a
p
p
ly
 e
it
h
e
r 
s
o
le
ly
 o
r 
jo
in
tl
y
 w
it
h
 a
 c
o
m
m
e
rc
ia
l 
p
a
rt
n
e
r 
to
 p
ro
te
c
t 
th
is
 I
P
 i
n
 t
h
e
 f
o
rm
 o
f 
a
 p
a
te
n
t.
  
L
ic
e
n
c
e
s
 c
a
n
 t
h
e
n
 b
e
 s
o
ld
 f
o
r 
th
e
 r
e
p
ro
d
u
c
ti
o
n
 a
n
d
 u
s
e
 o
f 
th
is
 I
P
 f
o
r 
c
o
m
m
e
rc
ia
l 
re
w
a
rd
. 
 T
h
is
 a
c
ti
v
it
y
 i
s
 a
 f
o
rm
 o
f 
k
n
o
w
le
d
g
e
 t
ra
n
s
fe
r,
 a
s
 t
h
e
 k
n
o
w
le
d
g
e
 (
o
r 
re
s
e
a
rc
h
) 
th
a
t 
h
a
s
 b
e
e
n
 l
ic
e
n
s
e
d
 o
r 
p
a
te
n
te
d
 i
s
 t
h
e
n
 t
ra
n
s
fe
rr
e
d
 t
o
 
c
o
m
p
a
n
ie
s
 t
h
a
t 
e
x
p
lo
it
 t
h
e
 k
n
o
w
le
d
g
e
 a
n
d
 p
a
y
 r
o
y
a
lt
ie
s
. 
 T
h
e
s
e
 r
o
y
a
lt
ie
s
 n
o
t 
o
n
ly
 c
re
a
te
 a
 s
o
u
rc
e
 o
f 
in
c
o
m
e
 f
o
r 
th
e
 U
n
iv
e
rs
it
y
 b
u
t 
h
e
lp
 t
o
 p
ro
m
o
te
 t
h
e
ir
 
im
a
g
e
 a
n
d
 o
ft
e
n
 l
e
a
d
 t
o
 o
th
e
r 
o
p
p
o
rt
u
n
it
ie
s
 i
n
 j
o
in
t 
re
s
e
a
rc
h
 a
n
d
 f
o
llo
w
 o
n
 c
o
n
s
u
lt
a
n
c
y
, 
th
u
s
 s
ti
m
u
la
ti
n
g
 g
re
a
te
r 
o
p
p
o
rt
u
n
it
ie
s
 f
o
r 
o
n
g
o
in
g
 k
n
o
w
le
d
g
e
 
tr
a
n
s
fe
rs
. 
C
o
n
s
u
lt
in
g
 
 A
c
a
d
e
m
ic
 c
o
n
s
u
lt
a
n
c
y
 c
a
n
 b
e
 d
e
v
e
lo
p
e
d
 i
n
 c
o
n
ju
n
c
ti
o
n
 w
it
h
 a
 c
o
m
m
e
rc
ia
l 
p
a
rt
n
e
r 
th
a
t 
w
is
h
e
s
 t
o
 a
c
c
e
s
s
 s
k
ill
s
 t
h
a
t 
d
o
 n
o
t 
c
re
a
te
 n
e
w
 k
n
o
w
le
d
g
e
, 
e
q
u
ip
m
e
n
t 
o
r 
a
n
a
ly
s
is
 t
o
 s
o
lv
e
 a
 c
o
m
m
e
rc
ia
l 
p
ro
b
le
m
 t
h
a
t 
m
a
y
 e
x
is
t 
w
it
h
in
 t
h
e
ir
 c
o
m
p
a
n
y
. 
 W
h
ils
t 
c
o
n
s
u
lt
a
n
c
y
 d
o
e
s
 n
o
t 
c
re
a
te
 n
e
w
 k
n
o
w
le
d
g
e
 i
t 
d
o
e
s
 
fa
c
ili
ta
te
 t
h
e
 f
lo
w
 o
r 
tr
a
n
s
fe
r 
o
f 
k
n
o
w
le
d
g
e
. 
 T
h
is
 t
ra
n
s
fe
r 
o
f 
k
n
o
w
le
d
g
e
 p
ro
v
id
e
s
 a
 s
o
u
rc
e
 o
f 
in
c
o
m
e
 f
o
r 
u
n
iv
e
rs
it
ie
s
. 
 F
u
rt
h
e
r 
th
e
 r
e
la
ti
o
n
s
h
ip
s
 d
e
v
e
lo
p
e
d
 
w
it
h
 i
n
d
u
s
tr
ia
l 
p
a
rt
n
e
rs
 w
h
ils
t 
u
n
d
e
rt
a
k
in
g
 t
h
is
 s
ty
le
 o
f 
w
o
rk
 o
ft
e
n
 l
e
a
d
 t
o
 r
e
s
e
a
rc
h
 c
o
lla
b
o
ra
ti
o
n
 o
r 
s
p
o
n
s
o
rs
h
ip
 a
n
d
 t
h
e
re
fo
re
 s
p
a
w
n
 a
d
d
it
io
n
a
l 
o
p
p
o
rt
u
n
it
ie
s
 f
o
r 
k
n
o
w
le
d
g
e
 t
ra
n
s
fe
r.
  
In
fo
rm
a
l 
m
e
e
ti
n
g
s
 
T
h
e
re
 m
a
y
 b
e
 a
 r
a
n
g
e
 o
f 
e
v
e
n
ts
 a
n
d
 n
e
tw
o
rk
in
g
 o
p
p
o
rt
u
n
it
ie
s
 p
re
s
e
n
te
d
 b
y
 b
o
th
 H
ig
h
e
r 
E
d
u
c
a
ti
o
n
 a
n
d
 c
o
m
m
e
rc
ia
l 
s
e
c
to
rs
 t
h
a
t 
e
n
c
o
u
ra
g
e
 t
h
e
 i
n
fo
rm
a
l 
m
e
e
ti
n
g
 o
f 
a
c
a
d
e
m
ic
s
 a
n
d
 c
o
m
p
a
n
y
 e
m
p
lo
y
e
e
s
 t
o
 s
h
a
re
 e
x
p
e
ri
e
n
c
e
s
 a
n
d
 d
is
c
u
s
s
 t
o
p
ic
s
 o
f 
im
p
o
rt
a
n
c
e
 o
r 
in
te
re
s
t 
a
n
d
 c
a
n
 t
h
e
re
b
y
 t
ra
n
s
fe
r 
k
n
o
w
le
d
g
e
. 
  
 
R
e
c
ru
it
in
g
 
 C
o
m
m
e
rc
ia
l 
c
o
m
p
a
n
ie
s
 c
a
n
 a
c
c
e
s
s
 g
ra
d
u
a
te
s
, 
p
o
s
tg
ra
d
u
a
te
s
 a
n
d
 r
e
s
e
a
rc
h
e
rs
 b
y
 a
tt
e
n
d
in
g
 U
n
iv
e
rs
it
y
 c
a
re
e
rs
 e
v
e
n
ts
 a
n
d
 o
th
e
r 
o
p
p
o
rt
u
n
it
ie
s
 f
o
r 
re
c
ru
it
m
e
n
t.
  
U
n
iv
e
rs
it
ie
s
, 
in
 t
h
e
ir
 r
o
le
 a
s
 c
h
a
ri
ti
e
s
, 
w
ill
 p
ro
m
o
te
 s
o
c
ie
ta
l 
b
e
n
e
fi
t 
b
y
 e
n
c
o
u
ra
g
in
g
 t
h
e
ir
 g
ra
d
u
a
te
s
 t
o
 g
a
in
 e
m
p
lo
y
m
e
n
t.
  
A
 u
n
iv
e
rs
it
y
 t
h
a
t 
p
la
c
e
s
 i
ts
 g
ra
d
u
a
te
s
 t
e
n
d
s
 t
o
 b
e
 w
e
ll 
re
s
p
e
c
te
d
 a
n
d
 a
 d
ir
e
c
t 
c
o
rr
e
la
ti
o
n
 t
o
 t
h
e
 e
m
p
lo
y
a
b
ili
ty
 o
f 
g
ra
d
u
a
te
s
 f
ro
m
 u
n
iv
e
rs
it
ie
s
 a
n
d
 t
h
e
 i
n
ta
k
e
 r
a
te
s
 o
f 
u
n
d
e
rg
ra
d
u
a
te
s
 e
x
is
ts
. 
 T
h
is
 f
o
rm
 o
f 
k
n
o
w
le
d
g
e
 t
ra
n
s
fe
r 
th
ro
u
g
h
 e
d
u
c
a
ti
o
n
 i
s
 e
x
c
lu
d
e
d
 f
ro
m
 t
h
e
 c
o
n
te
n
t 
o
f 
th
is
 t
h
e
s
is
, 
a
lt
h
o
u
g
h
 t
h
e
 s
e
c
o
n
d
m
e
n
t 
o
r 
te
m
p
o
ra
ry
 l
o
a
n
 o
f 
e
m
p
lo
y
e
e
s
 f
ro
m
 o
n
e
 p
a
rt
y
 t
o
 a
n
o
th
e
r 
is
 n
o
t 
e
x
c
lu
d
e
d
 a
n
d
 i
s
 a
 m
o
d
e
 o
f 
k
n
o
w
le
d
g
e
 t
ra
n
s
fe
r.
 
  T
a
b
le
 2
.4
 –
 C
h
a
n
n
e
ls
 o
f 
K
n
o
w
le
d
g
e
 T
ra
n
s
fe
r 
(A
g
ra
w
a
l,
 2
0
0
1
) 
 
 
 
 
 
 
 
 
C
O
N
T
IN
U
E
D
 O
V
E
R
  
 
 
M
a
x
im
is
in
g
 t
h
e
 o
u
tc
o
m
e
 o
f 
U
n
iv
e
rs
it
y
 t
o
 I
n
d
u
s
tr
y
 
K
n
o
w
le
d
g
e
 T
ra
n
s
fe
r 
 
 
81
 
L
ic
e
n
s
in
g
 
P
re
-e
x
is
ti
n
g
 I
P
 i
s
 r
e
g
u
la
rl
y
 u
s
e
d
, 
w
h
e
re
 i
t 
e
x
is
ts
 e
it
h
e
r 
w
it
h
in
 t
h
e
 U
n
iv
e
rs
it
y
 o
r 
th
e
 c
o
m
p
a
n
y
 p
a
rt
n
e
r,
 c
o
n
tr
o
lle
d
 u
n
d
e
r 
lic
e
n
c
e
 a
n
d
 a
p
p
lie
d
 w
it
h
in
 a
 
c
o
m
m
e
rc
ia
l 
p
ro
je
c
t,
 p
ro
d
u
c
t 
o
r 
s
e
rv
ic
e
 d
e
v
e
lo
p
m
e
n
t.
  
T
h
is
 l
ic
e
n
s
in
g
 c
re
a
te
s
 a
 s
o
u
rc
e
 o
f 
re
v
e
n
u
e
 f
o
r 
th
e
 U
n
iv
e
rs
it
y
 a
lo
n
g
 w
it
h
 c
re
a
ti
n
g
 k
u
d
o
s
 f
o
r 
th
e
 
in
s
ti
tu
ti
o
n
 a
n
d
 t
h
e
 A
c
a
d
e
m
ic
s
 i
n
v
o
lv
e
d
 i
n
 i
ts
 c
re
a
ti
o
n
 a
n
d
 w
ill
 o
ft
e
n
 l
e
a
d
 t
o
 o
p
p
o
rt
u
n
it
ie
s
 f
o
r 
k
n
o
w
le
d
g
e
 t
ra
n
s
fe
r 
a
s
 a
 r
e
s
u
lt
 o
f 
th
e
 l
ic
e
n
s
e
. 
  
 
J
o
in
t 
V
e
n
tu
re
s
 
T
h
e
 d
e
v
e
lo
p
m
e
n
t 
o
f 
a
 J
o
in
t 
V
e
n
tu
re
 b
e
tw
e
e
n
 a
 U
n
iv
e
rs
it
y
 a
n
d
 a
 c
o
m
m
e
rc
ia
l 
s
p
o
n
s
o
r 
o
r 
v
e
n
tu
re
 c
a
p
it
a
l 
p
ro
v
id
e
r 
is
 a
 w
a
y
 f
o
r 
U
n
iv
e
rs
it
ie
s
 a
n
d
 c
o
m
m
e
rc
ia
l 
o
rg
a
n
is
a
ti
o
n
s
 
to
 
s
h
a
re
 
th
e
 
d
e
v
e
lo
p
m
e
n
t 
a
n
d
 
la
u
n
c
h
 
c
o
s
ts
 
o
f 
n
e
w
 
p
ro
d
u
c
ts
 
o
r 
s
e
rv
ic
e
s
 
a
s
 
p
a
rt
 
o
f 
a
 
le
g
a
l 
c
o
m
p
a
n
y
 
v
e
n
tu
re
. 
 
 
B
y
 
o
ff
-s
e
tt
in
g
 
th
e
 
d
e
v
e
lo
p
m
e
n
t 
c
o
s
ts
 o
f 
c
o
m
m
e
rc
ia
l 
e
s
ta
b
lis
h
m
e
n
t 
a
n
d
 a
ls
o
 t
h
e
 d
ir
e
c
t 
c
o
s
t 
o
f 
in
te
ra
c
ti
o
n
, 
th
e
 c
o
m
m
e
rc
ia
l 
o
rg
a
n
is
a
ti
o
n
 c
a
n
 g
a
in
 k
n
o
w
le
d
g
e
, 
in
 t
h
e
 f
o
rm
 o
f 
k
n
o
w
le
d
g
e
 t
ra
n
s
fe
r,
 a
t 
a
 r
e
d
u
c
e
d
 c
o
s
t 
b
y
 a
c
c
e
p
ti
n
g
 a
 l
e
v
e
l 
o
f 
ri
s
k
 i
n
 t
h
e
 d
e
v
e
lo
p
m
e
n
t 
o
f 
th
e
 j
o
in
t 
v
e
n
tu
re
. 
  
R
e
s
e
a
rc
h
 
c
o
n
tr
a
c
ts
 
A
 r
e
s
e
a
rc
h
 c
o
n
tr
a
c
t 
e
x
is
ts
 w
h
e
n
 a
 c
o
m
m
e
rc
ia
l 
p
a
rt
n
e
r 
d
ir
e
c
tl
y
 f
u
n
d
s
 r
e
s
e
a
rc
h
 t
h
a
t 
in
v
e
s
ti
g
a
te
s
 a
 c
o
m
m
e
rc
ia
l 
p
ro
b
le
m
 a
n
d
 t
h
e
re
fo
re
 n
e
w
 k
n
o
w
le
d
g
e
 i
s
 
c
re
a
te
d
 a
s
 p
a
rt
 o
f 
th
e
 r
e
s
e
a
rc
h
 a
n
d
 d
ir
e
c
tl
y
 t
ra
n
s
fe
rr
e
d
 t
o
 t
h
e
 c
o
m
m
e
rc
ia
l 
p
a
rt
n
e
r.
  
T
h
is
 a
c
ti
v
it
y
 p
ro
v
id
e
s
 c
o
m
p
a
n
ie
s
 w
it
h
 a
c
c
e
s
s
 t
o
 e
x
p
e
rt
is
e
, 
k
n
o
w
le
d
g
e
 
a
n
d
 e
q
u
ip
m
e
n
t 
th
a
t 
th
e
y
 m
a
y
 n
o
t 
h
a
v
e
 o
r 
b
e
 a
b
le
 t
o
 a
ff
o
rd
 a
n
d
 r
e
c
ip
ro
c
a
lly
 c
re
a
te
s
 a
 s
o
u
rc
e
 o
f 
in
c
o
m
e
 f
o
r 
u
n
iv
e
rs
it
ie
s
. 
 A
 r
e
g
u
la
r 
o
u
tp
u
t 
o
ft
e
n
 o
v
e
rl
o
o
k
e
d
 
fr
o
m
 c
o
n
tr
a
c
t 
re
s
e
a
rc
h
, 
is
 t
h
e
 d
e
v
e
lo
p
m
e
n
t 
o
f 
n
e
w
 r
e
s
e
a
rc
h
 i
d
e
a
s
 a
n
d
 n
e
x
t-
g
e
n
e
ra
ti
o
n
 c
o
lla
b
o
ra
ti
v
e
 p
ro
je
c
ts
 b
e
tw
e
e
n
 p
a
rt
n
e
rs
 a
n
d
 u
n
iv
e
rs
it
ie
s
 t
h
a
t 
g
ro
w
 
o
u
t 
o
f 
th
e
 o
ri
g
in
a
l 
re
s
e
a
rc
h
 p
ro
je
c
t.
 
P
e
rs
o
n
a
l 
e
x
c
h
a
n
g
e
 
T
h
is
 i
s
 a
 f
u
n
c
ti
o
n
 o
f 
o
u
tr
e
a
c
h
 a
c
ti
v
it
ie
s
 a
n
d
 e
n
g
a
g
e
m
e
n
t 
e
v
e
n
ts
 t
h
a
t 
m
a
y
 b
e
 h
o
s
te
d
, 
in
 t
h
e
 s
a
m
e
 w
a
y
 a
s
 n
e
tw
o
rk
in
g
 e
v
e
n
ts
 t
o
 p
ro
m
o
te
 t
h
e
 i
n
fo
rm
a
l 
e
x
c
h
a
n
g
e
 o
f 
k
n
o
w
le
d
g
e
, 
in
fo
rm
a
ti
o
n
 a
n
d
 e
x
p
e
ri
e
n
c
e
s
. 
  
F
ro
m
 a
 c
o
m
m
e
rc
ia
l 
p
e
rs
p
e
c
ti
v
e
 t
h
is
 m
a
y
 l
e
a
d
 t
o
 a
 s
o
u
rc
e
 o
f 
n
e
w
 i
d
e
a
s
 o
r 
a
n
 u
n
d
e
rs
ta
n
d
in
g
 o
f 
fa
c
ili
ti
e
s
 a
n
d
 k
n
o
w
le
d
g
e
 t
h
a
t 
m
a
y
 b
e
 o
f 
c
o
m
m
e
rc
ia
l 
v
a
lu
e
. 
 F
ro
m
 a
 u
n
iv
e
rs
it
y
 p
e
rs
p
e
c
ti
v
e
 t
h
e
s
e
 e
v
e
n
ts
 t
h
a
t 
fa
c
ili
ta
te
 p
e
rs
o
n
a
l 
e
x
c
h
a
n
g
e
s
 b
e
tw
e
e
n
 
a
tt
e
n
d
e
e
s
 n
o
t 
o
n
ly
 r
a
is
e
 t
h
e
 u
n
iv
e
rs
it
y
’s
 p
ro
fi
le
 i
n
 t
h
e
 c
o
m
m
u
n
it
y
 b
u
t 
o
ff
e
r 
in
tr
o
d
u
c
ti
o
n
s
 t
o
 p
o
te
n
ti
a
l 
p
ro
je
c
ts
 i
n
 k
n
o
w
le
d
g
e
 t
ra
n
s
fe
r.
  
  T
a
b
le
 2
.4
 –
 C
h
a
n
n
e
ls
 o
f 
K
n
o
w
le
d
g
e
 T
ra
n
s
fe
r 
(A
g
ra
w
a
l,
 2
0
0
1
) 
      
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
82 
Stevens & Bagby (2001) relate to a number of channels, with a finer grained focus than 
the categories of channels developed by Perkmann & Walsh - patents, licenses, contracts, 
trade secrets, joint ventures with inventors and commercial spin-offs.  This is not an 
exhaustive list and only relates to the categories of licensing and research partnerships, 
introduced by Perkmann & Walsh.  This raises a question, what are the channels of 
knowledge transfer for university to industry and are they common?  
 
Perkmann & Walsh also propose a range of governance for their channel categories that 
extends from contracting (based around the exchange of explicit knowledge) and 
partnering (based around the exchange of more tacit and personalised knowledge).  This 
once again introduces the properties of knowledge and identifies that the typologies of 
knowledge have some affect on how the knowledge is transferred. 
 
Creating a combined list of knowledge transfer channels 
 
A number of authors (Agrawal, 2001; Stevens & Bagby, 2001; Schartinger et al, 2002; 
Bommer & Jalajas, 2004 and Holi et al, 2008) have identified and commented on the 
different modes of engagement, mechanisms for, or channels of knowledge transfer.  For 
example Bommer & Jalajas introduce conference attendance, publication in professional 
journals and direct engagement as three modes of interaction, whereas Schmoch et al 
(2000) introduce a much more comprehensive list (conferences, employment of graduates, 
new firm formation, joint publications, informal meetings, joint supervision of PhD study, 
training of firm members, mobility of researchers, sabbatical periods, collaborative 
research etc).  These authors then go on to undertake research, based on their respective 
lists, but to-date no action has been taken with respect to the list of channels and their 
associated definitions used in the arena of strategic management research.  There is 
potential to combine them to provide a standardised list, a list that would provide an 
important framework on which to build.  Therefore the channels presented by each author 
have been reviewed and their definitions compared and then they have been placed into a 
combination table – Table 2.5. 
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 Agrawal 
(2001) 
Schartinger 
et al (2002) 
Bommer & 
Jalajas 
(2004) 
Holi et al 
(2008) 
EU Expert 
Group on KT 
Metrics (2009) 
Proposed 
Combined 
List 
Recruiting  Employment X X Student 
Placements & 
Recruitment 
Student 
Placements/ 
Employment 
X Joint 
Conferences 
Industry 
attendance at 
Conferences 
X Conferencing Joint 
Conferences 
X Spin-out X Spin-outs Spin-outs Spin-outs 
Publications Joint 
Publications 
Professional 
Journals 
Publications Publishing Professional 
Journal 
Publications 
Informal 
meetings and 
exchange 
Informal 
meetings and 
talks 
Direct 
interaction 
Networks Networks Networks 
X Joint M/PhD X Joint 
Supervision 
X Joint 
Supervision 
X In-company 
training 
X CPD Training Training & 
CPD 
X Mobility or 
Sabbaticals 
X Staff Migration Secondments Secondment 
X Collaborative 
Research 
X Collaborative 
Research 
Collaborative 
Research 
Collaborative 
Research 
Contract 
Research & 
Consultancy 
Contract 
Research & 
Consultancy 
X Contract 
Research & 
Consultancy 
Contract 
Research & 
Consultancy 
Contract 
Research & 
Consultancy 
X University  
Facilities 
X Sharing 
Resources 
Facility 
Sharing 
Shared 
Facilities 
Patents & 
Licensing 
Patents & 
Licensing 
X Patents & 
Licensing  
Patenting & 
Licensing 
Patents & 
Licenses 
X Joint Ventures X X X Joint 
Ventures 
 
Table 2.5 – Combining the Channels of Knowledge Transfer 
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It can be seen from Table 2.5 that not all of the authors have recognised all of the 
channels in their original work (shown by an X in the Table).  Agrawal chose only to reflect 
5 channels, Bommer & Jalajas - 3, Holi - 9 and Schartinger (which in turn reflects the work 
of Schmoch 2000) - 13.  To further understand these channels a brief definition of these 
channels has been produced.  These definitions are taken from the original work of each 
author. 
 
The channels of knowledge transfer that are therefore provided as a combined list for 
future research purposes are shown in Table 2.6 below.  In deriving a combined list one or 
two of the originating authors’ definitions did not align completely and whilst it is possible to 
develop a common list, additional work is required to finalise the definitions.  
 
Knowledge Transfer Channel 
 
(Agrawal 2001, Schartinger et al 2002, Bommer & Jalajas 2004, Holi et al 2008 and  
EU Expert Group on Knowledge Transfer Metrics 2009) 
Student Placements / Graduate Employment Secondment 
Joint Conference Collaborative Research 
Spin-out Contract Research & Consultancy 
Writing Professional Journal Publication Shared Facilities 
Networks Patents & Licenses 
Joint Supervision Joint Ventures 
Training & CPD  
 
Table 2.6 – Combined List of Knowledge Transfer Channels 
 
 
Selecting a knowledge transfer channels 
 
Schartinger et al (2002) study the interaction between universities and industries in 
Austria, and present within their conclusions a chart originally prepared by Schmoch et al 
(2000), that  shows knowledge interactions and comments on how these interactions 
transfer different types of knowledge.  This is shown in Figure 2.17.   
  
In studying Figure 2.17 it can be seen that there is a list of “Types of Knowledge 
Interaction”.  These types of knowledge interaction are essentially equivalent to the above 
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channels of knowledge transfer.  Each type of knowledge interaction has been reviewed 
against three criteria: 
 
• Formalisation of Interaction; 
• Transfer of Tacit Knowledge; 
• Personal (face to face) contact, 
 
and a ranking developed scoring (+) where an interaction typically involves formal 
agreements, transfer of tacit knowledge and personal contact, (+ / -) where varying 
degrees of formal agreements, tacit knowledge, personal contacts and (-) where 
interaction typically involves no formal agreements, no transfer of tacit knowledge and 
no personal contact. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.17 – Knowledge & Technology Transfer (Schartinger et al 2002)  
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Whilst this categorisation appears to be confusing, the key to understanding it is to relate 
each symbol, independently, to the category and column heading.  As an example 
“Employment of Graduates by Firms” is classified as having varying degrees of formal 
agreements, typically involves tacit knowledge and has typically no personal contact.  If 
we reflect back to the work of Murray & Peyrefitte, who relate media richness and levels of 
face-to-face contact to the transfer of tacit knowledge and then consider Schmoch et al’s 
analysis of graduate employment, the relationship between tacit knowledge and face-to-
face contact did not correlate with the media-rich propositions of Murray & Peyrefitte 
(2007).  The relationship between face-to-face interaction and tacit knowledge appeared 
counter intuitive, based on the statements which place face-to-face media as the most 
likely media to transfer tacit knowledge. 
 
One reason for this disparity could be that graduates gain knowledge as part of education 
and hopefully absorb that knowledge in a tacit state.  They then transfer both themselves 
and their knowledge into the company.  There is no face-to-face contact between the 
originators of the knowledge and the company.  This form of knowledge transfer should be 
classified as staff migration and for the purposes of this research, and the reasons given 
earlier about two-directional knowledge flow, staff migration is not being considered in 
great detail.  The transfer is finite and not ongoing and only tends to work in one direction 
and knowledge transfer, as defined, is a two-way activity.  Staff exchange or secondment 
is, however, a form of knowledge transfer as the contact is consistent throughout the 
project and the knowledge moves in two directions.  If we study the other channel 
examples provided by Schmoch et al (2000), there is positive correlation between face-to-
face contact and tacit knowledge, albeit to differing extents (as described by the words 
varying or typically).   
 
A more straightforward example to use for explanation of the ranking system is the 
“Licensing of University patents by firms”, which is denoted as being typically formal in its 
style of interaction, with no tacit knowledge transferred and no personal contact.   
 
Taking the work of Schmoch et al (2000), it could be possible to isolate the categorisation 
of the transfer of tacit and explicit knowledge from their work and relate it expressly to 
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each channel of knowledge transfer, taken from the combined list (bearing in mind that the 
definitions of the channels still require further clarity).  This would begin to provide an 
indicative classification for each channel.  If we consider the continuum of tacit to explicit 
knowledge that is developed earlier in the literature, having tacit at one pole and explicit at 
another and with implicit in the centre, this could usefully provide a reference for the 
classification. 
 
By considering each channel in turn and applying the categorisation logic (cf. Schmoch et 
al, 2000) mapped against the three positions on the tacit – explicit continuum, an indicative 
classification could be made.  This is shown in Table 2.7 and is classified as a prototype. 
This is because the logical jump, to move from Schmoch et al’s (2000) categorisation to 
the continuum is too big a step.   
 
Knowledge Transfer 
Channel 
Schmoch et al 
(2000)   
Possible Categorisation 
on the continuum 
Tacit    ←    Implicit  →     Explicit 
Student Placements / Graduate 
Employment 
Typically Tacit  Tacit 
Joint Conferences Varying Tacit                           Implicit  
Spin-outs Typically Tacit Tacit 
Professional Journal Publications Typically Tacit   Tacit 
Networks Typically Tacit Tacit 
Joint Supervision Varying Tacit                           Implicit  
Training & CPD Varying Tacit                          Implicit 
Secondment Typically Tacit Tacit 
Collaborative Research Typically Tacit   Tacit 
Contract Research & 
Consultancy 
Varying Tacit                          Implicit   
Shared Facilities Typically No Tacit   Explicit 
Patents & Licenses Typically No Tacit  Explicit 
Joint Ventures Not Identified   
 
Table 2.7 – Prototype Channel Classification    
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Firstly, Schmoch et al (2000) use the term “typically” within their explanation.  This could 
be used to explain the potential operational variance which can exhibit within each 
individual project and therefore within each channel.  For example – when developing a 
joint conference, where Schmoch et al suggest there is typically varying levels of tacit 
knowledge transferred, if the sessions are constructed to be void of any participant 
interaction, merely utilising presentation sessions and without the ability to question the 
presenters etc, then according to the communications media-richness theory explained by 
Murray & Peyrefitte, there is little potential for tacit knowledge to transfer.  Accordingly if 
the conference involves much delegate interaction and extended plenary sessions then 
there may be a potential for tacit knowledge to transfer.  The ‘modus operandi’ for the 
conference could potentially alter the indicative channel ranking. 
 
Secondly, Schmoch et al make no reference to the term explicit, in relation to the 
knowledge that transfers as a result of their being ‘typically no tacit’.  The absence of tacit 
knowledge from their perspective may represent the absence of knowledge transfer 
completely, although this would seem counter-intuitive as they would simply discount this 
channel as not transferring knowledge at all.  Regardless of this, to assume no tacit is 
equivalent to explicit is too big a logic step without reference to further research. 
 
Finally, the channel definitions presented by Schmoch et al (2000) are open to 
interpretation and whilst on ‘face value’ can be compared with the work of others to create 
a combined list, no further inference as to their exact meaning can be gained.  Again 
further work would be required in this area to define the channels in a tighter and less 
ambiguous way.    
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Chapter 2.5 – Summary of the Literature  
 
This summary sets out the key concepts that have been synthesised from the literature 
study and will be built on in the remainder of this thesis. 
 
• The literature suggests that Knowledge is a complex construct.  It encompasses 
skills, know-how, capabilities and experience and importantly many definitions 
reflect application (an ability to apply it for problem solving, decision making etc).   
‘Knowledge-based management’ authors suggest knowledge is information with 
context and application. 
 
• The Cartesian split (between ‘the knower’ and ‘the known’) recognises a difficulty in 
separating knowledge from ‘the knower’ and two contradictory views are 
articulated: where knowledge is separable from the knower and readily 
transferable as opposed to where knowledge is inseparable and therefore hard to 
transfer.   
 
• Definitions presented surrounding the ‘properties of knowledge’: tacit and explicit - 
aid in understanding the Cartesian split.  Tacit knowledge is embedded in the 
knower and hard to transfer whereas explicit knowledge is separable from the 
knower and is readily transferrable.  In addition, tacit knowledge is laced with 
social context and references an individual’s experience and skills etc.  Explicit 
knowledge lacks reference to social context, does not directly reflect reference to 
experience and is not related to an individual’s skills.  According to a number of 
authors instruction manuals and processes are explicit, even though they seek to 
embody an ability to act.  Tacit and explicit knowledge can be further differentiated 
by reference to the levels of codification (where tacit is un-codified and explicit is 
codified).  This thesis presents working definitions of tacit and explicit knowledge, 
introducing a further category of implicit knowledge.  Tacit, implicit and explicit 
knowledge are presented in the form of a continuum.  
 
• Knowledge management is the discipline of managing the creation, retention, 
application and transfer of knowledge.  As a discipline the research landscape is 
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polarised.  ‘Strategic knowledge management’ deals with the management of 
knowledge from a ‘resource-based view’, focusing particularly on commercial 
application and exploitation.  This thesis aims to contribute to this field of research, 
whilst acknowledging the field to be immature.  ‘Knowledge-based management’ is 
derived from IT and IS theory and is, relatively, more mature and has fundamental 
differences in research approach to ‘strategic knowledge management’.   
 
• In relation to creating knowledge, two modes of creation are acknowledged (mode 
1 – objectivity-based & Mode 2 – social context-based).  In terms of knowledge 
creation, firms can create knowledge from the social interaction of their employees 
and in relation to retaining knowledge, companies can retain knowledge in a 
combination of people and systems/processes etc. 
 
• Knowledge can be transferred by transferring people or by transferring the 
knowledge itself.  In general terms when transferring knowledge, there is a 
compromise between effectiveness and efficiency.  Apprenticeships may be 
effective, but from a commercial perspective not resource efficient, likewise 
teaching ‘en-masse’ may represent efficiencies in cost terms, but is acknowledged 
within the education community as potentially less effective and of course one-
directional.         
 
• Tacit knowledge is acknowledged as being hard to transfer but can represent the 
most value – where value is a subjective attribute.   
 
• Rather a lot of work has been undertaken to identify the process of knowledge 
transfer, but the field still lacks practical guidelines and a focus toward transferring 
in tacit knowledge.  
 
• The field acknowledges that some companies will struggle to see external 
knowledge as valuable, so it may not be right for all companies, but in general 
terms agreement exists that knowledge is valuable, if it is applied. 
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• A company’s capability to provide goods and services can improve through 
knowledge transfer and this can be from knowledge originating from ‘within an 
organisation - intra’ or ‘between organisations - inter’.  In relation to inter-
organisation knowledge transfer, there are theories and research from the ‘intra-
organisation’ knowledge transfer that may be useful, such as media-richness 
communication theory etc. 
 
• The application of knowledge is important.  Research concludes that organisations 
can benefit from receiving knowledge – but only if they are able to apply it.  This 
represents a source of innovation and commercial advantage.  
 
• New knowledge is equally applicable to product or service organisations (although 
embedding tacit knowledge may be easier as services are dependent on people).  
 
• New concepts in Innovation (particularly ‘open innovation’) rely on the ‘flow of 
knowledge’ between collaborators.  This suggests increased importance for 
knowledge transfer management as the new concepts gain popularity. 
 
• Universities and Higher education represent a significant potential source of new 
knowledge for companies, although research suggests this is under utilised and 
not reaching its potential.  Government emphasise this as a cornerstone for 
developing a knowledge-based economy.   
 
• Channels of knowledge transfer have been identified by research (and other 
literature) as the mechanism that knowledge can flow along, between universities 
and industry.  The channels are repeatedly listed and are quite similar and it is 
possible to derive a common list, from the research of others, but further work is 
required to create common definitions of each channel. 
 
• Of the channels of knowledge transfer, Schmoch et al (2000) introduce a 
classification of the channels related to tacit and explicit knowledge, formalisation 
of interaction and geographic proximity of the participants.  This has the potential 
for further development.   
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From the summary of the literature, and with reference to the real world need for the 
research, developed within the introduction chapter, a number of research questions have 
been developed and these are presented in Chapter 3.  
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Chapter 3 – Research Questions and Methodology 
 
3.1 Derivation of the research questions  
 
Coming from the literature, Polanyi (1966) states that the transfer of tacit knowledge is 
hard to achieve.  Grant (1996) suggests that the transfer of tacit knowledge is almost 
impossible.  Liebowitz (1999a) suggests that learning by observation is the “only” way of 
making this tacit-to-tacit transfer; a statement that would appear to be borne out from the 
traditional model of apprenticeships. 
  
Furthermore Sveiby (1997) believes that explicit knowledge is of no value and goes on to 
suggest that the explicit knowledge has negative value if the information contained within it 
cannot be translated into tacit knowledge by applying understanding and creating an ability 
to apply it.   Cummings & Teng (2003) stated that university-industry knowledge transfer is 
only able, at best, to provide a transfer of explicit knowledge and that the success of the 
transfer relies on the industry’s ability to develop a number of tacit elements locally.  
Prigge (2005) suggests that for a university-industry partnership to be successful the flow 
of knowledge must enable an ability to act in the industry.  Polanyi (1965) and Takeuchi 
(1995) both agree that tacit knowledge is explicit knowledge translated into tacit by an 
ability to act, amongst other things.            
 
The various viewpoints relating to the ability to transfer knowledge in a tacit-to-tacit 
manner do not entirely agree, however the consensus taken from the emergent theory in 
this field suggests that for there to be success in the knowledge transfer there needs to be 
a degree of transfer of tacit knowledge.  These perspectives are not expressly referenced 
against the opinions of the user population and in effect this poses a research question, if 
the transfer of tacit knowledge is possible, as many authors suggest, then: 
 
Does the success of University to Industry knowledge transfer lie in the transfer of 
tacit knowledge from one party to the other? – RQ1 
 
where tacit knowledge is defined within the working definitions developed earlier and the 
transfer is seen as a two-way process. 
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Murray & Peyrefitte (2007) state that tacit-to-tacit transfer is achievable and that the 
effectiveness of transfers is a function of the media chosen to communicate the knowledge 
between the parties.  They claim that with empirical study they proved a hypothetical 
construct, relating media richness and tacit knowledge, within the US Healthcare arena 
and  go on to suggest analysis of the media richness of the channel of transfer may 
improve the ability of the knowledge transfer to transfer tacit knowledge.  The media 
richness scale sets face-to-face contact as the richest form of media, so they propose that 
face-to-face contact can create a transfer of tacit knowledge.   
 
Schmoch et al (2000) would concur with this for all of the knowledge transfer channels 
(apart from graduate recruitment, as explained earlier).  From the interpretation of 
Schmoch, taken from Schartinger et al (2002), and results of the Murray & Peyrefitte 
(2007) study a further research question can be created, being: 
 
Does the media richness of a knowledge transfer channel determine the ability of 
that channel to transfer knowledge between HEI and Industry? – RQ2 
 
where the definition of media richness is taken from Lengal & Daft (1986), the definition of 
a knowledge transfer channel is taken from Schartinger et al (2002) and Agrawal (2001) 
and the transfer of knowledge, in the form of tacit, implicit and explicit as defined by 
Liebowitz & Beckman (1998), relates to interaction between Higher Education Institutions 
and Industry within the UK. 
 
As research is required that concentrates on transferring tacit knowledge into application 
(Clinton et al, 2009; Chilton & Bloodgood, 2008), and as tacit knowledge is difficult to 
understand and comprehend, due to an inability to see it (Polanyi, 1966) a further question 
can be considered.   
 
How can the participants in knowledge transfer better understand the act of 
transferring tacit knowledge? – RQ3 
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when the knowledge itself is initially embodied within people and is therefore essentially 
not visible to the observer (Chilton & Bloodgood, 2008).  According to Epp & Price (2008) 
one method to create the ability for individuals to focus on an ‘intangible’ is to create a 
“sensitising framework”.  Wacker (1998) concurs that a framework is a good way of 
visualising theory and creating an understanding.  A framework could provide a useful aid 
to participants in knowledge transfer projects, allowing them to consider the intended 
outcomes prior to commencement. 
 
Finally, having created a combined list of the channels of knowledge transfer, from a 
synthesis of the literature (Schmoch et al, 2000; Schartinger et al, 2002; Bommer & 
Jalajas, 2004; Holi et al, 2008 and the EU Expert Group on Metrics, 2009), a further 
question could be posed;  
 
Is it possible to compare the channels of knowledge transfer to get an indication of 
their relative potential to transfer tacit knowledge? – RQ4 
 
where Schmoch et al (2000) presents an indicative classification of the channels of 
knowledge transfer in relation to tacit knowledge, and Schartinger et al (2002) do likewise 
with reference to Austrian universities and industry.  This indicative classification and the 
framework could provide useful theory to assist both researchers and professional 
managers alike as they either study or participate in knowledge transfer projects 
respectively.  A prototype classification can be developed from the literature but requires 
further work to tighten it up.  Also the definitions of the knowledge transfer channel, in the 
combined framework list need to be improved, to reduce the potential variance within the 
categorisation. 
 
By answering these research questions valuable constructs could be derived that will 
assist in further research and practice.  In answering the first question a construct can be 
assembled that places tacit knowledge and success together, when viewed from a 
subjective perspective.  The aim of this question is to decide if, within the arena of 
knowledge transfer projects between HEI and industry, tacit knowledge is a contributing 
factor to how successful a project is.   In answering the second question, the construct of 
Murray & Peyrefitte (2007) which places media richness theory alongside knowledge 
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transfer channels could be claimed to be generalisable into the arena of HEI to industry 
knowledge transfer.  Again this would be acknowledged as originating from a subjective 
study and reflects inductive, not deductive, reasoning. 
 
By considering the third question, it could be possible to establish if a visualisation 
framework would prove to a useful support tool, when considering a knowledge transfer 
and reflecting on the potential to transfer tacit knowledge.  The fourth question could 
provide further points of reference, for participants in a knowledge transfer, when 
considering the desired outcomes and the relationship that these outcomes may have to 
tacit and explicit knowledge. 
 
Prior to developing the research questions, consideration is required to the philosophical 
perspectives adopted within this thesis and subsequently how these led to the derivation of 
a methodology for the empirical study. 
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Chapter 3.2 – Research Methodology 
 
This section sets out to frame the research methodology chosen for this study (research 
design), based on the ontological and epistemological perspective employed within this 
research (the research paradigm). 
 
Saunders et al (2007) publish a diagram entitled “The Research Onion” to aid researchers 
contemplating research within their particular research philosophy and paradigm and 
assisting them to decide on the most appropriate methods to use.  As an alternative Collis 
& Hussey (2009) identify a continuum between the main research philosophies of 
positivism and interpretivism and identify particular techniques and research methods that 
would be most appropriate to use when conducting research, within this continuum.  This 
continuum is referred to within this chapter to identify the main philosophical perspectives.  
However this thesis recognises the following shortcomings if only considering the 
perspectives set out at the poles of the continuum.   
 
In particular the commentary of Howe (1988) should be considered.  He introduces an 
incompatibility thesis, where distinct philosophical and therefore methodological 
distinctions should not be absolutely pivotal within a scheme of research.  He suggests an 
ability to interpret the world, without reference to this epistemological divide, be held 
equally valuable.  He illustrates with a metaphor - a drunkard looking beneath a streetlight 
for the key to his house, which he has dropped some way away.  When the drunk is asked 
why they are focussing their search under the streetlamp, instead of widely across the 
entire street, the drunk responds “it is lighter here”.  This avoidance of staunch 
philosophical perspectives is further emphasised by Voss et al (2002).  They state, in 
justification of a case-based methodology, the need to investigate both the quantitative 
aspects of their Operational Research study to gain insights into “what, where and when” 
and the use of qualitative methods in the same study to generate “how and why”.  Whilst 
these are references to methodology and not directly to epistemology or ontology the 
authors readily acknowledge that their chosen method (case study) can be considered as 
both positivistic and interpretivist simultaneously – a combined approach. 
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Moreover, the work of Gibbons et al (1994) considers the epistemology and ontology of 
research in social science and defines an alternative to the traditional or positivist 
philosophies to present a new position on knowledge creation and “new knowledge”.  
Gibbons et al (1994), Jacob & Helstrom (2000) and more recently Nowotny et al (2003) all 
subscribe to a philosophy of knowledge created from social reality, rather than expressly 
from scientific study, and this ‘‘Mode 2’’ knowledge creation emphasises inter-paradigm 
and therefore inter and trans-disciplinary research, summarised in Table 3.1.  Their work is 
situated toward the centre of the continuum of philosophies and provides legitimacy for the 
perspectives of this thesis and other knowledge management researchers who also share 
this perspective.  Nonaka & Takeuchi (1995), Zander & Kogut (1995), Cohen et al (1998),  
Engstrom & Middleton (1999), Moustafa & Jones (2004),  Harlow (2008) etc call for a 
multi-perspective or combined approach to be taken to enable new theory development in 
‘strategic knowledge management’ research.  This chapter argues for a combined 
methodological approach to achieve pragmatic outcomes in the form of ‘Mode 2’ 
knowledge-creation, but explores the most appropriate ontology, epistemology and 
therefore choice of methodology for theory building.  
 
A Phenomenological Perspective  
 
The research undertaken within this thesis takes a phenomenological ontological 
perspective (or relativist perspective).  A phenomenological perspective assumes that 
knowledge is a social reality, and from a relativist stance, laden with value.  Value is by its 
nature subjective and only exists as part of an individual’s interpretation.  This is in direct 
contrast to the philosophy of the realists who would state that reality is a law of nature and 
something that can be “found” by using scientific methods to search it out and prove its 
existence.  They may argue the value of knowledge can be measured by introducing a 
number of metrics, such as transfer price, percentage compliance with specification etc, 
but these are not measuring value as such, but are more of a numerical proxy or indicative 
construct. 
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Mode 1 Knowledge Creation ‘Mode 2’ Knowledge Creation Reference 
• Traditional mode of knowledge 
production 
• Complex of ideas, methods, 
values and “norms” 
• Established to diffuse knowledge 
based on scientific “norms” 
• Failure to follow rules brings 
“exclusion from legitimacy” 
• Context of Application, for areas 
not conforming to disciplinary 
“norm” 
• Trans-disciplinary approach 
• Disparate organisational form 
constructed for the purpose in 
hand 
• Involves collaboration on a 
localised problem often with 
businesses 
Gibbons et al 
(1994) 
• Disciplinarity 
• Assessment requires knowledge 
to pass empirical test that 
corroborate the assumptions and 
hypotheses of science 
• Scientific “reliable” knowledge 
• Intelligible to the “man in the lab” 
• Trans and multi-disciplinarity 
• Knowledge in society 
• Reliable knowledge has its place, 
but research conducted in context 
of application is valuable 
• Socially robust knowledge 
• Intelligible to those studied (as 
opposed to the man in the street) 
Jacob & 
Hellstrom (2000) 
• Governed by Traditional 
Paradigms 
• Embedded in polarised 
philosophical argument 
• Peer reviewed methodology 
• Tightly framed research questions 
• Disengaged research 
• Easily processed by a computer, 
transmitted electronically, stored 
in databases.  
• Peer selection difficult because 
no longer a stable taxonomy of 
codified disciplines 
• Reductionist forms of quality 
control fail against broadly formed 
research questions 
• Engaged research 
Nowotny et al 
(2003) 
 
Table 3.1 – Summary of Mode 1 & ‘Mode 2’ Knowledge Creation 
 
According to a phenomenological view knowledge can be replicated, in an explicit form.  It 
can be written down and the ability to repeat this can be tested, in the same way that an 
examination can be taken to measure a candidate’s ability to recreate explicit knowledge.  
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This suggests that explicit knowledge exists (i.e. is tangible - a term used by a number of 
authors in the literature) and therefore has, in this philosophical context, some physicality – 
you can touch it, hold it etc.  This physical manifestation could be proven using scientific 
study.  This is at odds with the phenomenological perspective which is a contributory factor 
in the argument for a dualist approach.   
 
This research study, whilst interested in the manifestation of explicit knowledge, is 
predominately focussed on tacit knowledge.  Tacit knowledge by its very nature cannot be 
discovered using empirical tests.  So far “qualitative questioning” has been used, that 
claims to identify the existence of tacit knowledge (for example Chilton & Bloodgood 2008) 
without first rendering it explicit, however these are not knowledge measures per-se.  Its 
existence can be claimed but it is a subjective attribute of humans and can be captured in 
snapshot form only and measured as exhibitions of explicit knowledge.  The above 
statements are not intended to re-open a philosophy of knowledge debate but to identify 
that seeking tacit knowledge must align with the phenomenological perspective.  In ‘‘Mode 
2’’ knowledge creation the aim is to create socially robust knowledge that is intelligible to 
those studied and this would seem to corroborate the search for subjective viewpoints on 
the existence and ability to transfer knowledge, both tacitly and explicitly.  
 
Knowledge is embedded within people and replicated outside of people and therefore 
each individual will have their own social reality within which knowledge exists.  This 
reflects an interpretivist epistemological perspective but acknowledges that knowledge in 
some context exhibits realism. 
 
An Interpretivist Perspective 
 
From an epistemological perspective we must consider what this research accepts as valid 
knowledge and how the researcher’s actions affect the research itself.  If we were to 
consider the actions of the researcher to have no impact on the study itself we would be 
aligned to a positivist approach but as discussed above tacit knowledge is subjective and 
highly personalised.  To identify its existence and to seek out more than just the “what, 
where and when” of the knowledge occurrence, there must be an interplay between the 
researcher and the reality that is being researched; the two cannot be held objectively 
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detached.  To seek out tacit knowledge we must engage in participant and participative 
enquiry as what we seek is actually incommensurable. 
 
Again reference to ‘Mode 2’ knowledge creation suggests that collaboration with people 
and their localised problems set within context laden situations can build a wealth of new 
and reliable knowledge.  The epistemological perspective for this study is therefore 
interpretivist, even though a positivist could argue that they may be able to objectively 
measure explicit knowledge, this research study is seeking out tacit knowledge and will 
therefore consider the researcher’s actions as part of the frame of research and select a 
subjective methodological regime.  This is because at this time there are no reliable 
techniques presented that quantifiably measure tacit knowledge as discussed in the 
literature survey in chapter 2.   
 
Knowledge as a Social Construction 
 
With a relativist perspective, considering knowledge in its tacit form and a need to 
undertake participative enquiry to seek it out, the overall paradigm that will underpin this 
research is that of interpretivism, but there are many typologies that exist in between the 
positivist / interpretivist continuum.   
 
This thesis subscribes to a view that knowledge itself is not predetermined by nature and 
is constructed within a person as a result of social interaction and built through experience, 
action and reflection.  This is referred to as social constructivism.    Further, some 
manifestations of knowledge are factual or real, however this would contradict the purist 
view of social constructivism.   
 
The working definition provided as a foundation for the research in this thesis is that “tacit 
knowledge is knowledge that is resultant from both the cognition of information and the 
interaction with experience, and encompasses the ability to act” (Polanyi, 1966; Nonaka & 
Takeuchi, 1995; Clinton et al, 2009) etc.  The tacit knowledge that this study is seeking to 
identify is subjective and the knowledge that it creates will be valid for its social 
robustness, however explicit knowledge can be objectively sought.   This leads to a need 
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to identify a partially “dualist” or hybrid paradigm located centrally within the philosophical 
continuum.     
 
Defining the Research Paradigm 
 
To define the research paradigm the combined ontological, epistemological view is 
considered.  Using a diagram created by Johnson & Duberley (2000 p.180) as a 
foundation, the location of a research paradigm can be illustrated.  This is shown in Figure 
3.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1 - A diagrammatic representation of the location of the research paradigm 
(adapted from Johnson & Duberley, 2000 p.180) 
 
To identify our location, within the frame of the various paradigms, we should consider the 
context for this research, as described above.  Firstly, because the aim of this research is 
to build theory using inductive reasoning, and the focus for the study is predominantly to 
consider tacit knowledge which is subjective and incommensurate, therefore we are 
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working in a constructivist paradigm (Perry 1998).  This constructivist paradigm will share 
a similar space within Figure 3.1 as pragmatic critical realism, but located more toward 
postmodernism. 
 
Postmodernism is opposed to positivism, in as much as it is a radical stance against 
rationality, where language is regarded as the source of truth and images can provide an 
insight into reality (Prasad 2005).  This is in essence a component of the social 
constructivism paradigm although pure postmodernism is too extreme a view to be aligned 
to the philosophical perspectives considered within this thesis.  The attributes of a 
pragmatic critical realism paradigm however, where a view is taken that there is a reality 
that is independent of human knowledge (in this case aligning with the author’s views on 
explicit knowledge) is pertinent.  Within this paradigm it is also stated that there is a large 
emphasis that not all “theory” can be directly verifiable through scientific observation and 
recognises that human understandings will vary this theory (Bryman & Bell 2007).   
 
The methodology called for in this instance requires a more interpretive and 
phenomenological approach, however due to social constructivism’s likeness to pragmatic 
critical realism it was decided that inductive theory building is an appropriate approach to 
use to create ‘Mode 2’ knowledge in this paradigm. 
 
The research is therefore set within a social constructivism paradigm. 
 
Choice of methods 
 
Studying a representation of research types presented by Miles & Huberman (1994), 
research interested in the comprehension of the meaning of text or action should progress 
to interpretation through the use of case studies and hermeneutics.  Further when 
considering an interpretivist with a phenomenological perspective an “interview study” is 
able to capture the essence of an account and leads to a practical understanding (Miles & 
Huberman, 1994).  This practical understanding allows a social constructivist to draw 
conclusions from witnessing group actions and interaction.  A type of group action / 
interaction research method is participant interaction (Collis & Hussey 2009). 
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According to Collis & Hussey (2009 p.58) the interpretivist paradigm suggests the use of 
“an inductive methodology, where a study of mutual simultaneous examples where 
research is context bound, will show patterns and theories which are accurate and reliable 
through verification”.    
 
In addition the evaluation of research taken from a social constructivist paradigm, where 
reality is a social construction, and with a need to understand how social reality is created, 
engages with the use of hermeneutics. Hermeneutics is “the understanding of text in the 
context of underlying historical or social forces” (Collis & Hussey, 2009 p. 78).  
Hermeneutics draws directly on the relationship that exists between ‘direct conscious 
descriptions’.  Moving across the continuum towards a slightly more interpretivist stance 
participative enquiry, a form of research within ethnography is cited by Miles and 
Huberman (1994) as being appropriate to find out relationships between action and 
outcomes (or causality). 
 
Based on these perspectives and focussing on ‘Mode 2’ knowledge creation, a mixed 
methodology has been chosen, taking interview study (as a form of participative enquiry) 
and participant interaction as a second methodology.  The mixed methods are however all 
located on similar perspectives with reference to the continuum of philosophy, as shown in 
Table 3.2.  Further with reference to ‘Mode 2’ knowledge creation and also the need to 
create a theory about a phenomenon that is realistic, the methodology chosen draws on a 
‘grounded theory’ approach. 
 
According to Turner (1981, p.226) the purpose of grounded theory is “to build theory that is 
faithful to the phenomena under investigation9the intention is to arrive at prescriptions 
and policy recommendations with the theory which are ‘likely to be intelligible to, and 
useable by, those in the situation being studied, and 9.[which are] often open to comment 
and correction by them”.  This purpose aligns with the definitions of ‘mode 2’ knowledge 
creation and so would seem a pertinent choice as the aim of this research is to investigate 
a phenomenon that is context laden and to build theory. However if we consider the key 
research steps defined by the originators of grounded theory (Glaser & Strauss 1967), the 
methodology considered in this study does not match.  This is because it is considered to 
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be mixed method and includes both participant enquiry and participant interaction and 
grounded theory would only apply to the participant observation method.   
 
 
   Positivism 
Interpretivism 
Experimental Studies Hermeneutics 
Surveys Ethnography 
Cross-sectional studies Participative Enquiry  
Longitudinal Studies Action Research 
 Case Studies 
 Grounded Theory 
 Feminist, gender and ethnicity 
studies 
 
Table 3.2 – Methodologies associated with the main paradigms (Collis & Hussey 
2009) 
 
Research Protocol - Definition 
 
To develop a research protocol that will be able to provide data relating to the main 
research questions as set out at the beginning of Chapter 3, the following steps were 
undertaken: 
1. Consideration was given to the background drivers for the research and therefore 
the definition of the research aim.   
2. A research and data collection method was decided upon - participative enquiry 
(using interview analysis) and participative interaction (with evaluation using 
interview analysis).   
3. To develop the research instruments a trial activity was undertaken. 
4. For the first part of the study (research questions 1&2, framework review [Qu.3] 
and indicative channel ranking [Qu.4]) a method was chosen - retrospective 
interviews with key responders and multiple key responders; for the second part of 
the study participant intervention (effectively the first step to developing 
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management guidelines derived from the results of the first part of the study and 
used in three projects that were starting out) and then reviewing the outcomes 
using retrospectively-collected interviews, taken with a period of interviewer 
reflection between interview 1 and 2.  
a. A format and set question were created for the interviews and a mode of 
delivery was defined that separated the first and the second part of the 
research (as the first part of the fieldwork was undertaken by a different 
researcher to the second part). 
b. A decision was made to include the use of interviewer field notes. 
c. A protocol for data analysis, summary and presentation was derived which 
involved creating tabulated interview summaries. 
5. To ensure that the data collected was representative, a sample size and selection 
criteria were develop for the first and second parts of the study.  16 completed 
projects were chosen for review in the first part of the study, 3 in the second. 
6. Reliability, validity and generalisability were expressly considered as was the role 
of experimental control and the position of the interviewer. 
 
These steps are now explained in more detail. 
 
Background and Research Aim  
 
The background driver for this research is ‘practitioner demand’ and the mode of 
knowledge creation is ‘Mode 2’, enabling the construction of socially robust knowledge.  
Working within a paradigm of Social Constructivism, reflecting a phenomenological 
ontology set against a mixed epistemology, seated in interpretivist but acknowledging the 
positivist stance, with respect to knowledge manifestation and explicitness, this research 
aims to provide answers to the fundamental research questions [Qu.1 -4] and in doing so 
develop a framework and ranking capability for the channels of knowledge transfer. 
 
Method selection 
 
The method selected is a form of field-based research method; participant enquiry using 
interview analysis.  The objective was to study a number of completed projects to see if 
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consensus of opinion could be achieved.  The interviews were to be held with professional 
managers, academics and company personnel, who had all been involved in the 
respective projects.   
 
Justification for this technique is because, firstly, this study is inductive and is trying to 
establish the motivation, opinion and beliefs of participants in knowledge transfer. 
Secondly, the use of experimental data collection is inappropriate in this form of study as 
Bryman & Bell (2007 p.8) point out as “experimental data collection is rarely used in 
organisations due to the difficulty controlling many independent variables and therefore 
causality of the findings cannot be guaranteed”.  
 
Method development 
 
Consideration was made to extending the method, beyond just one set of interviews with 
one set of cases to attempt to provide some extended verification, to improve validity and 
generalisability, and therefore make the theory more robust.   It was decided that this could 
be achieved by focussing a second phase of interview analysis on projects that had not 
started.  As the main aim of this research was to also to develop the foundations for 
practical guidelines for knowledge transfer participants, it was decided that a second 
method of study could be used, similar to the first but including participant interaction.  This 
would effectively provide a second point of reference to contrast the result against and 
thus improve the reliability of the activity.  It would also fit with the statements made by 
Voss et al (2002), which state that active participation can lead to sources of rich data that 
are unobtainable by other means.  It was also decided that the second study would 
undertake a two-stage interview analysis, to improve the data correlation and allow a 
reflective period for the interviewer to develop a second set of questions relating to the 
same examples. 
 
Sample size and selection criteria 
 
 The precise number of completed projects or cases to be studied was not specified, but a 
minimum number established (n>12).  It was decided that the use of a single, in-depth 
case was inappropriate for this study as it would not allow there to be any comparison of 
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the findings.  Single study is permissible according to Voss et al (2002) and allows a 
greater degree of depth to be achieved than with multiple cases.  For this research it was 
decided less-detailed multiple interviews would better reflect the nature of the study and 
suggest external validity (Yin 1994).  Further by choosing multiple projects to refer to 
(principles emphasised by Miles & Huberman, 1994) qualitative data correlation should 
occur.  They suggest up to 12 cases as satisfying this criterion so this became a minimum 
number for the study.  It was also decided that the selection of the projects would reflect a 
replication of the channels of knowledge transfer (as far as possible), in as much as we 
were not trying to select a purely random set of projects to review, more that the intent was 
to interview examples of projects that had been completed and were held up, by the 
participants, as successful and arose from a representative sample of the possible 
channels of knowledge transfer.  Due to access problems it was not possible to obtain 
sample projects from graduate employment, shared facilities and training and CPD. From 
the completed projects it was also decided that some interviews could be undertaken with 
representatives from only one stakeholder group (academic – government – company), 
whereas for other case studies all three stakeholders should be represented.  This would 
further improve claims of reliability and generalisability of the findings as it encompassed 
differing perspectives and reflected subjects who may have different personal or 
institutional goals, as discussed in Chapter 2.    
 
Interview structure  
 
Prior to commencing the study the structure and delivery mode of the interviews were 
considered.  The first consideration related to multiple interviewer perspectives (Eisenhart 
1989).  It was decided that the first set of interviews should be conducted and recorded by 
a colleague without a vested interest in the outcome of the study.  This was done to 
provide a distance from the interview subject and to demonstrate transparency and 
consistency across the first set of interviews.  It also allowed an element of interviewer 
triangulation.  The second activity of participant interactions (which consisted of two 
rounds of interviews) was undertaken by the author, allowing the same questions to be 
asked in the first round of interviews as had been used in the first set of interviews.  This 
approach should provide improved reliability according to Collis and Hussey (2009).  
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The second consideration relating to interview structure was to use semi-structured 
interviews and then reflect on and create summaries in the form of summarised Tables 
that reflected both interview transcripts (that had been validated with the interview subject) 
and un-validated field notes made by the interviewers.  Field notes were included to 
improve the depth of the subjective data collected, whilst semi-structured interview 
demonstrated a robust approach to data triangulation and comparability.  
 
In relation to data triangulation there are a number of multiple methods and multiple 
techniques used to try to create reliable, valid and generalisable results and these are 
summarised by Collis & Hussey (2009) as: 
• Multiple Methods (Participant Enquiry and Participant Interaction) 
• Multiple Data Sources ( Minimum No. of 12 completed projects) 
• Varied respondents (academic-company-government) 
• Multiple Interviewers (n=2) 
• Reduced Case Studies but Multiple Interviews (with period of interviewer reflection) 
• Validated Interview Transcripts accompanied by interviewer field notes. 
 
Consideration of the position of the Interviewer 
 
Patton (2001) suggests that in qualitative research the researcher is essentially the 
research instrument.  This statement is intended to identify the importance of 
understanding the bias that the interviewer may place on the interviews.  Patton suggests 
that when choosing an interviewer, consideration should be given to researcher identity (in 
terms of gender, colour, ethnicity and socioeconomic status) linguistic nature, culture, the 
relative privilege of their position and the extent of insider/outsider status (level of 
experience of the topic and target population).  Information relating to the two interviewers 
used to gain the qualitative data within this study is shown in Table 3.3.  These were 
considered in relation to the structure of the interviews, the way in which field notes were 
collected and the way in which the questions were developed. 
 
In addition, one interviewer was briefed prior to completing the interviews.  Interview 
briefings should include (according to Collis & Hussey, 2009) instructions relating to 
reading the questions exactly as stated, using a slow and steady linguistic pace whilst 
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ensuring emphasis is not made to key terms.  Interview questions should be read in the 
same order and transcripts should be recorded and then presented to the participant to 
“sign-off” what they said.  As the author of the thesis undertook a number of the interviews 
complete control for bias could not be achieved. 
 
Interviewer criteria Interviewer 1 Interviewer 2 
Reference  EMR ATA 
Identity White, Female, 25-35yrs White, Male, 35-40yrs 
Seniority (within organisation) Research Assistant (Low) Director (High) 
Position within project Researcher (part-time) Director & PI (full-time) 
Insider / outsider status Outsider Insider 
 
Table 3.3 – Interviewer Information  
 
 
Defining the Research Instrument 
 
According to Collis & Hussey (2009) interviews can be used to collect data in a positivist 
and an interpretivist paradigm, the main defining difference being that of the structure.  
Unstructured interviews tend to be used to collect interpretivist view points, opinions, 
attitudes etc whilst structured interviews collect more precise data.  An amalgam of 
techniques is considered appropriate for interviews and according to Easterby-Smith et al 
(1991) semi-structured interviews are appropriate when it is necessary to understand the 
respondent’s world so that the interviewer may influence it.  As the interviews will 
effectively span participative enquiry and participative interaction, semi-structured has 
been chosen as the most appropriate interview format. 
 
As the data collection chosen for this study was semi-structured interview analysis it was 
decided that a test activity should be undertaken to establish and refine the wording and 
the structure of the interviews.  This would demonstrate rigour and good practice to ensure 
reliable findings.  
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In defining the interview duration it was felt that interviews needed to be short enough to 
encourage the respondents to consider the time given to the interviewer as acceptable.  
Many of the respondents were senior company executives or leading academics and their 
time is of paramount importance to them.  It was therefore the plan to try to keep the 
interview to around 2 hours, where possible.  
 
Contextualisation Data is an important aspect of the design of the research instrument and 
it was decided that the first section of the interview should be dedicated to the collection of 
contextualisation data.  As well as providing important insight into the individual, 
organisation and environment in which the project was set it also allowed the interviewer to 
embed and create a rapport with the interview subject, this is encouraged by Collis & 
Hussey (2009). 
 
Further the questionnaire was also designed to accommodate both direct questions 
relating to the study, but also indirect questions that took a less obvious perspective on the 
subject to establish if the respondent had fully understood the questions. For example the 
respondents were asked directly if their project contained an element of the transfer of tacit 
knowledge, having first been provided with a definition of tacit knowledge.  Later in the 
interview further indirect questions were asked that reflected the work of Chilton & 
Bloodgood (2008) that looked to identify tacit knowledge in its tacit state.  These answers 
were then considered collectively.  
 
The complete interview format, including all of the questions, is included in Annex 1.   
 
Summarising, presenting and analysing the interview transcripts    
 
According to Miles & Huberman (1994) one of the challenges of collecting qualitative data 
in the form of interview transcripts and field notes is making a reasonable summary of the 
data, presenting this in a concise way and then making robust efforts to analyse the 
information that is contained within it.   
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One approach could be to use an in-case summary sheet both to depict answers to 
questions specifically, using a partial coding approach, but also to collect key phrases that 
explain the negative or positive responses to particular points or perspectives. 
 
A second approach could be to create an across-case summary sheet, which draws 
together particular questions into single tabulated summaries.  A third approach, similar to 
the second, would be to adopt a cross-case summary but follow the themes of the analysis 
rather than the questions. 
 
As the data collection in this study covers the responses from two phases of research 
covering participant enquiry and participant interaction interviews it was decided that to 
use a cross-case summary would be too complex and difficult to draw conclusions from.  
Summarising of the data has therefore been undertaken using an in-case summary and as 
suggested will take key phrases used by respondents in emphasising the positive and 
negative aspects of the topic but also represent, using simple answers, the responses to 
key questions within the interview.  A sample of the interview coding sheet is included in 
Annex 2.     
 
Methodology in practice   
 
During the three research phases of this project (shown in Figure 3.2) a number of 
individual steps were used to collect information and record opinions, experience and 
participant perspectives relating to the research questions and the framework and to 
correlate against the ranked channel listing. 
 
In Phase 1, the first step was to develop a trial or test activity to practise constructing the 
interview vocabulary surrounding the research questions.  The second step was 
undertaken to test the validity of the interview script and vocabulary with a wider range of 
respondents.  This involved promoting the script across three communities of practice, to 
establish if there was an appetite for further discourse and whether the medium of “e-
based communication to a wide audience” would provide the consensus of opinion sought.   
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Having undertaken this trial it was decided that more in-depth, face-to-face interviews 
would be required to properly analyse the research questions, gain opinion on the 
usefulness of the framework and provide correlation for the channel ranking activity.  This 
was undertaken in Phase 2 and Phase 3 of the research study. 
 
In Phase 2 the research questions were framed in an interview questionnaire format and 
delivered to 14 single-stakeholder respondents, who represented completed knowledge 
transfer projects from the UK.   The same interview questionnaire was then given to 5 key 
responders that were representative of 2 completed knowledge projects and represented 
multiple stakeholders (The QINE GOVT representative had left their role immediately post 
interview so validation could not be undertaken and therefore this interview was not used).  
Therefore 19 interviews in total were carried out representing 16 completed knowledge 
transfer case studies, each lasting no more than 2 hours.  A summary of the case studies 
is shown in Table 3.4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2 – A three step research methodology  
 
Phase 3 testing provided a more in-depth opportunity to study the questions, framework 
and channel ranking activity by using a participative interaction and enquiry technique.   
Phase 1 – Trial or Test Activity (narrow (step 1) and wide (step 2) 
range of respondents) 
Phase 2 – Participant Enquiry using Semi-structured Interviews (key 
responder & multiple stakeholders) 
Phase 3 – Participant Interaction and Participant Enquiry using Semi-
structured Interview (two interviews and multiple stakeholders)  
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Case  
Ref    
Number 
Interview 
Reference 
Code 
Channel (number) Stakeholder 
Represented 
Interview 
Number 
KEY RESPONDERS  
N/A N/A Graduate Employment N/A - 
1 UEME Joint Conference  ACAD 1 
2 
3 
4 
ATT1 
ICO3 
SIMP 
Spin Out (1) 
Spin Out (2) 
Spin out (3) 
ACAD 
COMP 
ACAD 
2 
3 
4 
5 AEBS Professional Journal  ACAD 5 
6 EDSN Network 1 GOVT 6 
7 
8 
3DAC 
TRMU 
Joint Supervision 1 
Joint Supervision 2 
COMP 
ACAD 
7 
8 
N/A N/A Training & CPD N/A - 
9 PATC Collaborative Research GOVT 9 
10 KELL Contract Research & Consultancy (1) COMP 10 
N/A N/A Shared Facilities  - 
11 
12 
13 
SYNG 
MALA 
ATT3 
Patent 1 
Patent 2 
Patent 3 
ACAD 
ACAD 
COMP 
11 
12 
13 
14 ARGA Joint Venture 1 COMP 14 
MULTIPLE RESPONDERS  
15 (1) 
15 (2) 
QINE 
QINE 
Joint Venture 3 
 
GOVT 
COMP 
15 
16 
16 (1) 
16 (2) 
16 (3) 
RDEP 
RDEP 
RDEP 
Contract Research & Consultancy (2) 
ACAD 
GOVT 
COMP 
17 
18 
19 
 
Table 3.4 – Summary of Interviews in Phase 2 
 
Not only did this provide a comparative methodology to cross reference against, it also 
provided an opportunity to develop some research interventions and review criteria that 
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could be deployed into “live” projects and the outcomes recorded.  Three projects were 
chosen in this participant interaction study.  Each project was at the pre-commencement 
stage and in each case participant interaction was undertaken, as described in Chapter 5.   
 
These project studies had two-week, three month and two years durations respectively. 
Post project interviews were undertaken with key respondents from two stakeholder 
groups (as these projects were under the control of the researcher).  These interviews 
were held on two occasions, with the first lasting 90 minutes and a second, follow up 
interview lasting 60 minutes.  The second interview was delayed by around 4 weeks to 
allow for a period of interviewer reflection. A summary of the interviews held in Phase 3 of 
the research is shown in Table 3.5. 
 
In total, the research activity within this study began in the summer of 2005 and was 
completed by the autumn of 2009.  Interview transcripts were written up and returned to 
the respondents within 4 weeks of their interview, to ensure that the information and the 
interpretation were approved by the interviewee in a timely manner. 
 
Selecting Cases for Phase 1 Tests 
 
To enable the effective development of the context and content for the following stages of 
the research two types of preliminary test were derived.  Results from these tests did not 
percolate into the final research results, but were used to shape the interview process and 
refine the wording on the research instrument.   
 
The first was a number of short duration interviews with a select panel of staff from the 
University of Exeter, who could all demonstrate an extensive understanding of knowledge 
transfer and had worked to manage, contribute to or exploit knowledge transfer projects 
over a number of years.  The choice of University of Exeter staff was based on access. 
The people chosen acted as an “expert reference group” who according to Okoli & 
Pawlowski (2004) should be able to provide a reliable consensus to aid the design of 
further survey instruments.   
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The study group consisted of academics, academic administrators and business-based 
personnel.  Representing the Academic Community, a Professor in Management and a 
Lecturer in Engineering Management were selected.  The Head of Research Policy and 
the Head of IP & Commercialisation within the Research & Knowledge Transfer 
department of the University of Exeter represented academic administrators.  Business 
Systems Improvement Manager of a local electronics manufacturing company and the 
CEO of a local Software and Service company represented companies.  This group were 
used to reflect on the channel framework list and provided important commentary to aid in 
the refinement and improvement to the channel definitions. 
 
 
Case 
Ref   
Number 
Interview 
Reference 
Code 
Channel (number) Stakeholder 
Represented 
Interview 
Number 
MULTIPLE RESPONDERS 
17 (1&2) 
17 (1&2) 
RKTE 
RKTE 
Staff Exchange 
GOVT 
GOVT 
20 
21 
18 (1&2) 
18 (1&2) 
HWCE 
HWCE 
Joint Supervision (3) 
ACAD 
COMP 
22 
23 
19 (1&2) 
19 (1&2) 
GRAD 
GRAD 
Contract Research & Consultancy (2) 
Contract Research & Consultancy (2) 
ACAD 
COMP 
24 
25 
 
Table 3.5 – Summary of Interviews in Phase 3 
 
The second test consisted of positioning ‘questioning text’ on a web-based communication 
site.  The purpose of this test was to ascertain if e-based interviews were an appropriate 
technique to exploit further for the main research study and also to ascertain whether the 
research subject material could be simply explained using distance methods.  The 
respondents were used to represent a group with general experience in knowledge 
transfer and represented a wide range of respondents (as opposed to a narrow range of 
expert respondents in the first test).   
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A community of practice is a group of people who come together, with a common purpose 
(e.g. they are all Engineers or Contract Research staff) or common activity (e.g. they are 
all doing the same activity such as business managers). 
 
Many professional bodies derive their members from professionals working in their chosen 
subject area and also set a minimum experience and education standard for their 
membership.  Examples of professional bodies are the chartered engineering institutions.  
Achieving full membership of these professional bodies requires both a recognised 
pathway and level of achievement in education and a minimum requirement for work-
based experience in elements of the engineering that they define.  Further this group of 
professionals are registered to provide “Professional Chartered Engineer” status to 
members that satisfy the membership criteria.  These professional bodies often have 
communities of practice where their members share knowledge and professional 
experiences. 
 
Web-based communications sites have a broad spectrum of users in terms of age, 
education, employment group and geographic background.  A popular form of web-based 
commentary sites is often referred to as blogs.  It would be inappropriate to use such a 
broad medium to test a specialist concept.  Whilst it would be likely to provide a random 
sample of the population this sort of an arena will not provide people with enough 
experience or background knowledge to provide pertinent comment. 
 
The use of a web-based community of practice site should however prove a valid test bed 
to gain commentary on research ideas as long as the right community of practice was 
chosen.  In the arena of knowledge transfer there are three key stakeholders, as defined in 
the Etzkowitz Model (2002).  These stakeholders are universities, government and 
industry.  To launch this test, candidates from two parties were chosen; university and 
industry. 
 
 
Candidate Group 1 
To represent researchers and academics, the Association of University Research and 
Industry Links (AURIL) could be considered representative.  A second group could be 
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University Company Organisation (UniCo) whose membership is made up of professionals 
who are engaged in technology transfer, University Industry spin-outs and staff engaged in 
developing research funding from commercial environments.  AURIL accepts members 
from University staff close to the research itself, whilst Unico accepts members from staff 
who work nearer to the knowledge transfer and dissemination interface between Higher 
Education and businesses. 
 
Candidate Group 2 
To represent the businesses there are two other possible professional organisations who 
take their membership from business professionals; the Chartered Management Institute 
and the Institute of Knowledge Transfer.  The Chartered Management Institute 
membership is made up of professionals who are involved in management of commercial 
organisations.  The Institute of Knowledge Transfer takes its membership from 
professionals from both Higher Education and Industry who are engaged in the business 
of knowledge transfer. 
 
The content of the web-based questions is provided for reference in Annex 3 and a 
summary of the transcripts is also provided.   
 
Selecting Cases – Phase 2   
 
The 16 case studies used to position the questionnaire, in phase 2 of the research, were 
selected as part of a larger study undertaken as part of PROTTEC, a research project 
launched in March 2009 that is a two-year cross-border project funded by the EU under 
INTERREG IVA.  This provided both cases and resources to complete the phase 2 testing.   
 
In total, 32 cases were available for selection, however it was decided to exclude the 
French cases as it was felt that cultural, language and infrastructure of technology and 
transfer management systems could lead to results that were difficult to constrain and 
therefore interpret.   
 
For the study a minimum of 12 projects were required, so 16 projects were reviewed (to 
allow for truncated or omitted answers from the respondents etc), with 14 projects 
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interviewing single respondents that represented experts in this field and 2 cases where it 
was possible to interview more than one of the stakeholders. 
 
Selecting Cases – Phase 3 
 
Based on access, three suitable projects presented themselves to the lead researcher  
during the research period.  These were projects that required the author to work on, as a 
representative of the government stakeholder, or were under the control of staff employed 
with the lead researcher’s team, in the Research & Knowledge Transfer office at the 
University of Exeter.  These cases were representative of three different channels of 
knowledge transfer; were all of significantly different durations and had completely different 
scope.  It was felt that these were a reasonable sample and the academics and company 
personnel were all approached by the author and a request was made to use these 
projects in the form of a longer duration activity.  This consisted of an intervention in the 
form of proposing management guidelines at the outset of the project and then holding a 
post-project interview to establish whether the guidelines had achieved an impact on the 
outcomes of the project. 
 
Critical reflection on the methodology chosen 
 
To assess the suitability of the chosen methodology, Eisner (1997) suggests a number of 
criteria for comparison.   
 
Firstly, coherence - does the story make sense?  In relation to the interviews undertaken, 
the responses provided make sense, they follow the theme and only deviate from the 
logical flow of responses in two instances (RDEP M1 & SIMP).  In aggregating the 
individual responses into overall findings, these outlying responses are normalised – the 
coherence criteria presented by Eisner calls for multiple interviews and aggregated 
findings.   
 
Secondly, consensus – are the results consistent with the multiple sources and also with 
expectations of the interviewers?  The results from the interviews are consistent on both 
counts because if the results of the Phase 2 study are compared with the results of the 
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Phase 3 action research projects, the results are consistent.  Also, if you compare the 
results from one stakeholder to another, who were representing the same projects, the 
responses were similar and related to the same elements of knowledge within the projects 
- the types of knowledge, the mode of transfer etc. 
 
Thirdly, the instrument’s utility – is the study useful and has the instrument been useful?  
The interviews and the research instrument suffered a number of shortcomings.  As not all 
of the interviews were carried out by an “expert” some of the answers transcribed were 
quite short.  An interviewer (such as Interviewer 2 indicated as ‘insider’ in Table 3.3.) with 
more experience of the project context and objectives may have been able to provide 
“structured discussion” to elicit richer commentaries from the interview subjects.  However 
this could have led to the suggestions of ‘interviewer bias’.  The research instrument could 
have been more detailed and the interviews longer and more in-depth; however, the 
outcomes of the study are considered useful. 
 
Finally, the trustworthiness of the interviewer – how trustworthy was the interviewer to 
report on what was stated by the interview subjects?  No indications were received from 
the interview subjects, when they were asked to check and approve their interview 
transcripts, which suggested the transcripts were anything other than true representations 
of what was discussed in the interviews.   
 
In relation to other possible methodological choices, that were consistent with the research 
paradigm, it could have been possible to choose a range of techniques, as the paradigm 
argued for was partially dualist.  However, the intention to seek socially robust knowledge 
relating to tacit knowledge could not have been achieved without an inductive 
methodology. 
  
According to Miles & Huberman (1994) alternatives could have been social anthropology, 
hermeneutics, narrative studies and according to Collis & Hussey (2009) ethnography, 
hermeneutics and longitudinal case studies.  The two most likely alternatives could be 
ethnographical approaches that use the collection of ongoing participant observation (as 
opposed to retrospective participant observation though the use of semi-structured 
interviews) and longitudinal case-studies.   
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Ongoing participant observation would have required the researchers to immerse 
themselves in each of the 19 projects studied, all of which have differing durations and 
involve considerably different organisations, subject-focus and geographic location.  This 
would have created logistic and resource issues; however, each project does have one 
common role - project manager.  The potential to act as project manager and “immersed” 
researcher did exist and therefore this could have been an alternative approach.  Each 
project manager could have been trained in research methods and instructed to carry out 
assessments throughout the duration of their particular project.  In practice the 19 projects 
used in the current study would have required from 4 to 6 project managers (as the 
allocation of project managers is done based on experience and capability, not research 
subject match).  Issues of researcher trust and motivation could arise if these project 
managers were not motivated toward the research aims of the study accordingly.     
 
Grounded theory research would have provided a source of theory but would not present 
the opportunity to use a mixed methodology approach (as called for in the literature and 
paradigm choice), if the prescribed methods of Glaser & Strauss were closely adhered to.  
Another issue with grounded theory per se is the tendency for ‘substantive models’ to be 
recognised as the outcome as opposed to the creation of generalisable theory (Miles & 
Huberman, 2009).  One of the aims of this research is to create, to some extent, 
generalisable theory that can then be taken and further tested, deductively, to assess its 
validity.  This deductive theory testing is explained in the further research section of this 
thesis.   
  
Longitudinal Case Studies could also have been an alternative.  This would have involved 
immersion in a small number of cases (perhaps as little as one) over a long period – some 
of the knowledge transfer projects were up to 3 years in duration.  ‘Descriptive case 
studies’ or ‘explanatory case studies’ could have been used.  ‘Explanatory’ case studies 
however, require reference to existing robust theory, and according to the literature there 
is little theory in this area of ‘strategic knowledge management’.  Descriptive case studies, 
where current practice is analysed from a grounded theory perspective, would have been 
possible and the levels of access to the projects (in terms of resource requirements) may 
not have been too great.  Both of these methods require some form of ‘objective’ selection 
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of case examples. ‘Exploratory’ case study methods can be used to identify phenomena 
without the need for objective selection and therefore the 19 projects used that were 
selected based on access could have been used with an ‘exploratory’ case method. 
  
The chosen methodology, however, (a combination of participant enquiry and participant 
interaction) does exhibit a number of strengths.  It effectively used the resources and 
project-based data that were available as part of this research project.  It allowed 
comparison of the interview subjects’ responses across a broad range of projects and a 
broad range of sectors and disciplines.  The addition of three ‘action research style’ 
projects allowed a further study of ‘theory in application’.   
 
The chosen methodology also had a number of inherent weaknesses.  The most 
significant is the level of data richness provided within some aspects of the interviews.  
Some commentaries and transcripts are lacking in detail and appear quite lean.  The 
second most evident weakness is the concern that within some of the interviews carried 
out by the second researcher, the seniority within the project organisation of that 
interviewer could have led interview subjects to ‘provide answers that they thought were 
correct’.  The final most evident weakness was the ability to access projects where three 
participants’ perspectives were sought.  Two of the three projects aiming for three-
dimensional, triangulated responses only managed to achieve two responses, due to 
issues with accessing the people or the subjects’ motivation. 
 
To summarise this methodology chapter, the nature of this research, whether it be theory 
building as such, that is generalisable and robust, or merely developing substantive 
models to explain phenomena, is firmly set in a social constructivism paradigm.  The 
research is looking to seek out the “why” that sits behind the opinions and subjective 
analysis that often provides the decision points and perspectives of company managers, 
academics and academic managers alike.  Understanding these decisions could lead to 
the creation of important and socially robust knowledge. 
 
Using a subjective and inductive method, with semi-structured interview, this research is 
seeking to create results that are akin to ‘Mode 2’ knowledge creation and have real, 
socially-robust content and are relevant to the wider ‘knowledge transfer’ user-community. 
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Taking results from a wide range of case studies and then narrowing down to allow 
participative interaction in a smaller range of cases, this research should provide answers 
to the first two research questions, provide confidence that the framework is pertinent and 
useful and correlate the indicative ranking of the channels of knowledge transfer to enable 
valuable management guidance to be developed.  It is also the intention that the outcomes 
of this research be generalisable across knowledge transfer in a HEI to Industry context.  
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Chapter 4 – Empirical Work 
 
In this chapter two main activities are reported on.  The first is the exploration of the 
research questions with the pilot study (Phase 1) and participative enquiry (Phase 2).  The 
second is the further exploration of theory by undertaking three action research-style 
projects, as participative interaction (Phase 3).  An illustration of the research phases and 
the empirical work within this chapter is shown in Figure 4.1 below. 
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4.1 
Research 
Questions 
1 - Tacit Knowledge ♦ ♦ ♦ - 
2 - Rich Media ♦ - ♦ - 
3 - Transfer Visualisation ♦ - ♦ - 
4 - Channel Comparison ♦ - ♦ - 
4.2 
Research 
Activity 
Selecting a Channel - - - ♦ 
Project Communication - - - ♦ 
♦ denotes a relationship 
 
Figure 4.1 – The relationship between the research activity and the phases of 
empirical work. 
 
In addition to the above, the definitions of the channels of knowledge transfer require some 
further developmental work and this will be reported whilst addressing the fourth research 
question.
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Chapter 4.1 - Exploring the Research Questions  
 
Research Question 1 – Does the success of University to Industry knowledge 
transfer lie in the transfer of tacit knowledge from one party to the other? 
 
According to the working definitions of knowledge developed in Chapter 2, tacit knowledge 
is defined as “knowledge that is resultant from both the cognition of information and the 
interaction with experience” and “encompasses the ability to act”. Explicit knowledge is 
defined as “knowledge that can be expressed in words and numbers and shared in the 
form of data, scientific formulae, specifications and manuals”. 
 
The definition of tacit knowledge brings together the terms “cognition of information” as 
offered by Polanyi (1966) together with “interaction with experience and encompassing the 
ability to act” which is suggested by both Liebowitz (1999b) and Sveiby (1997).   
 
Tacit knowledge is information that is organised to be applicable to problem solving (Woolf 
1990) and tacit knowledge embodies ‘knowing how’ (Grant 1996).  It is this ‘knowing how’ 
or, as Sveiby (1997) states, incorporating the ‘knowing how to’, that makes tacit knowledge 
a valuable asset for a company.  Liebowitz recognises the importance of tacit knowledge 
and asserts that it is essential for tacit knowledge to be “captured by the organisation’s 
systems, processes, products, rules and culture” (Liebowitz 1999b p. 17). 
 
In Chapter 2 where the subject of University – Industry knowledge transfer is discussed 
reference is made to Seigel et al (2003) and Walshok (2005) as they suggest that when a 
university transfers tacit knowledge to a commercial organisation, significant market 
advantage may be achieved, creating wealth for both the University and the commercial 
partner alike.    
 
This potential to transfer tacit knowledge and the resulting commercial advantage that may 
result, suggests that for there to be success in knowledge transfer there should be a 
transfer of Tacit Knowledge from one party to another.   
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This led to research question 1: 
 
Does the success of University to Industry Knowledge transfer lie in the transfer of 
tacit knowledge from one party to the other?  
 
To explore this research question a number of activities were undertaken.  The first took 
the form of a test or trial activity which enabled the researchers to practice their vocabulary 
and consider the structure of the research instrument, in a real situation.   A study group 
was formed from a number of Exeter University personnel and the language and 
terminology surrounding the subject of tacit knowledge discussed. The membership of this 
group was explained and justified in Chapter 3.   
 
Following this a further more detailed and contextualised question was placed on the 
websites belonging to three communities, to elicit email-based responses.  The text used 
in the posting is provided in Annex 3. 
 
In summary, Candidate Group 1 (the representatives from Academic Institutions - AURIL 
and UniCo) generally agreed with the question text although subject to the following: 
 
• The subject study group did not generally grasp the context of the question and 
answer on the first correspondence.  In most cases two or three subsequent 
messages were required to gain an answer.  These responses have been 
truncated and summaries are shown in Annex 3. 
 
• Of the 11 respondents, 10 provided comments that generally agreed with the 
statements, but it must be noted that some agreements (4, 5, 7 and 9) were not 
particularly committal and were quite short. 
  
• One respondent appeared to disagree with the statements, suggesting that the 
“costs from both the University and the Industry partner are so disproportionately 
high when it comes to knowledge transfer that companies cannot wait to receive 
tacit knowledge and that explicit knowledge is effectively “value for money” in this 
context”.  This respondent was a Technology Transfer Officer working at a 
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University.  This is an interesting comment because it does not disagree with the 
need to focus on tacit knowledge (which is what the interview is trying to ascertain) 
but offers practical reasons why it isn’t often achieved.  
 
• 11 responses cannot be considered as “significant” in this context of over 10 000 
members of AURIL who have access to the website and email mailing list where 
the questioning statements were posted.  
 
From Candidate Group 2, (the representatives from business taken from the Chartered 
Management Institute and the Institute of Knowledge Transfer), the respondents again 
generally agreed with the questioning text, however: 
 
• The 5 respondents did not generally grasp the context of the question and answer 
on the first correspondence.  In most cases two or three subsequent messages 
were required to gain an answer but by this stage 2 did not reply or lost interest.   
 
• 3 respondents does not represent a significant sample group of the 2000 members 
of UniCo and 1200 members of the Institute of Knowledge Transfer, who all have 
access to the mailing list and therefore would have been notified of the web-posting 
as it was made.  
 
In the form of a trial or test these results proved useful as a mechanism to inform further 
research and provided some useful lessons for the researcher.  In the first candidate group 
the responses all loosely agreed with the question apart from one; in the second candidate 
group all again loosely agreed with the question text.  
 
Considering both groups together the total of 14 responses cannot be considered 
significant, the findings cannot be included in the overall research findings and the method 
cannot be used for further exploration, however there are lessons that can be learned from 
the trial.  In respect to the one respondent that did not appear to agree with the question 
text, the candidate did understand the question, and whilst not expressly sanctioning the 
aim of tacit knowledge equating to success, their answer does reflect on it to some extent.  
This demonstrated to the researcher that the careful use of language is important and also 
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highlighted that when seeking qualitative data, email and web-based communication can 
lead to misunderstandings etc.  Further, from the number of responses the researcher felt 
that this method of distributing and collecting data was inappropriate for use any further.  
At this stage the lack of coherent and detailed answers suggested to the researcher that 
face-to-face (and not remote) methods, using discussion and iteration as opposed to 
single-answer survey methods, are the correct practical choice of research instrument, as 
well as being a good philosophical/methodological fit.  (At this time the decision was taken 
not to extend this test to the second research question, for the reasons explained above). 
 
The trial activity did however highlight that the language and terminology chosen by the 
researcher was pertinent and also that there is interest from the wider user-community in 
further exploring this area of study.   
 
Case-based interview results 
 
Following the trial the research question was posed, in a direct and an indirect form, as a 
number of questions in semi-structured interviews.  The interviews each represented a 
completed knowledge transfer project and were selected, with one or two taken from each 
channel of knowledge transfer (from the combined framework list developed in Chapter 2).    
No interviews were available for the channels of student placements, training / Continuing 
Professional Development (CPD) or shared facilities within this group. A summary of 
interview numbers and projects is shown in Table 3.4 within Chapter 3.   
 
For the first 14 projects, interviews were held with a key individual who participated in their 
respective knowledge transfer.  These respondents were selected to represent one 
stakeholder group (as defined by Etzkowitz, 2002).  For the remaining 2 projects (numbers 
15 & 16) two and three interviews were undertaken respectively to provide representation 
from each stakeholder group and to provide multiple (or triangulated) perspectives.   
 
Of the results obtained from the first set of ‘single respondent interviews’ all 14 projects 
provided responses that generally helped to explore theory and contribute to the research 
question.  In general they confirmed that tacit knowledge is an important component of a 
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successful knowledge transfer, however, some responses were considerably more 
detailed than others. 
 
In particular the response relating to the second patent project (MALA) used the word 
“fundamental” and the response from Contract Research (KELL) “essential”, in respect to 
the need to transfer tacit knowledge.  In addition the contract research interview 
respondent (KELL) stated that at the outset there was “no appetite for tacit knowledge” 
and that purely the “exchange of explicit knowledge was required to satisfy the company’s 
need”.  The commentary then went on to state that tacit knowledge did occur in their case 
and that it was this exchange of tacit knowledge that created the “real value to the 
company”.  This is an important statement as it relates to a lack of initial desire for (or 
perhaps an understanding of the importance of) tacit knowledge, however it also then 
indicates a realisation from the respondent that tacit knowledge was the aspect of the 
project that added the real value. 
 
In the interview relating to a Joint Conference (UEME) the respondent stated that “both 
(tacit and explicit knowledge) but mostly explicit knowledge” was transferred as a result of 
the Joint Conference.  The respondent is acknowledging that some tacit knowledge was 
transferred but suggesting the main outcome of the conference was to transfer explicit 
knowledge.  However they went on to explain, in an answer to a subsequent question, the 
different modes of delivery that can be used to enable the transfer of tacit knowledge in 
this channel.  In addition they commented in relation to the conference “that there was 
certainly more knowledge transfer than say from reading a scientific journal paper in 
isolation [whilst not strictly a channel of knowledge transfer (reading a journal paper is 
merely one-directional), it is a low media-rich method of communication].  The respondent 
went on to suggest that the “academic community doesn’t usually accept knowledge that 
can’t be formulated into explicit knowledge, so it can be transferred - perhaps the transfer 
of tacit knowledge should be a factor that ranks project success higher”.  This first point 
relating to academic knowledge requiring translation into explicit form for it to be accepted, 
reflects the performance evaluation that exists across the academic world, where 
measures of academic achievement and career performance hinge on the ability to codify 
research findings within research papers, that are reviewed and criticised by their peers.  
This is not directly related to knowledge transfer but it is an interesting observation.  The 
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academic world has a range of performance targets, one of which is publications (which 
are codified knowledge) and this may be counter-productive if academics are asked to 
value transferring knowledge in a tacit form to aid commercial growth.  In relation to the 
second point, the observation from this response supports the relationship between 
effective knowledge transfer and emphasis on tacit knowledge (and demonstrates the 
respondent has both understood the question and the differentiations between tacit and 
explicit knowledge provided in the interview). 
 
In the interview with the academic representative from the joint publication project (AEBS) 
the respondent states that there was a transfer of “tacit at the beginning and explicit at the 
end”, and recollects that “the definition phase of the project was difficult and so that had to 
be explicit” which relates to explicit knowledge being less ambiguous in this context.  It 
could be considered that this represents a negative commentary however the respondent 
did state that the tacit knowledge in the project rated the project as a success, so this 
comment is more likely a reflection of ‘right knowledge, right time’ and is reflected by the 
reliance on explicit knowledge in developing patent applications, developing contract 
research contracts etc.  
 
In relation to the networking channel (EDSN), when asked if there had been tacit 
knowledge transferred within their project the interview respondent stated that there was 
“mainly tacit knowledge transferred”.  They went on to state that “at the start of the network 
there were many discussions and exchanges of ideas and through this initial process of 
informal networks and knowledge-sharing and I believe this was the transfer of tacit 
knowledge”.  They closed by reflecting that “increased tacit knowledge aided the level of 
confidence in the network” and confirmed that “tacit knowledge definitely ranked the 
project higher [in terms of success]”.         
 
The company respondent from the first joint supervision project (3DAC) confirmed “high 
levels of tacit knowledge transferred” during their project and went on to clarify that “tacit 
knowledge was transferred by demonstration and was essential to achieve explicit 
knowledge in the form of technical drawings and patents”.  In the response from the 
second joint supervision project the respondent confirmed that “tacit knowledge transferred 
most definitely” and went on to state “tacit knowledge was central to the success of the 
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project”.  The respondent in the PATC interview (collaborative research) stated “tacit 
knowledge was vital [to the success of the project] and “if you have tacit knowledge you 
have more scope to innovate in the long term”.  This is the first reference to tacit 
knowledge as a source of innovation. Further, in the patent projects, where there is little 
agreement that the fundamental aspect of the transfer is the ‘material transfer’ of the 
patented technology, the respondents understood the value of the tacit knowledge that 
was transferred to augment the patents.  The respondent from patent and license 1 
(SYNG) indicated that at the outset “just explicit knowledge was required” however they 
went on the state that “tacit knowledge did make the project a success”.  The third patent 
project respondents (ATT3) commented “tacit knowledge transfer was achieved but only at 
5% effectiveness and whilst we needed both [tacit and explicit knowledge] but particularly 
tacit knowledge”.  When asked to confirm if more tacit knowledge would rank the project 
higher they commented “’absolutely’ tacit knowledge would have ranked the success 
higher”.  In the triangulated response (project 15 – QINE) for the joint venture project the 
project entrepreneur stated “you couldn’t do the project without tacit knowledge – it is 
definitely a success factor”. 
 
There were only two respondents that did not answer the question with an affirmative 
answer (RDEP M1 & SIMP).  In review of the interviewer notes relating to RDEP M1, it 
would seem that the respondent had not completely grasped the essence of the question, 
or that they were trying to apply the theory incorrectly.  The respondent (RDEP M1) 
explained the taxation benefits surrounding the University wholly-owned subsidiaries and 
whilst this is a ‘related’ subject to knowledge transfer and the role that they play when a 
University trades commercially, it does not seem to relate to the question.   
 
In the response from the third spin-out (SIMP) the academic project leader freely states 
that the company was “created to exploit explicit knowledge” and that the sales of the 
company are about the transfer of “explicit knowledge in the form of software”.  Further, 
when asked if tacit knowledge would make his experience of the knowledge transfer any 
better, perhaps more successful, he simply states that “it would not”.  Spin-out 1 (ATT1) 
however had a completely different response from spin-out 3.  Spin-out 1 is a company 
that was created to exploit intellectual property that can be used to identify infection or 
disease.   
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KEY RESPONDERS 
N/A N/A Graduate Employment N/A 
1 UEME Joint Conference    X 
2 
3 
4 
ATT1 
ICO3 
SIMP 
Spin Out (1) 
Spin Out (2) 
Spin out (3) 
 
 
X 
 
 
 
X 
X 
5 AEBS Professional Journal    X 
6 EDSN Network 1   X 
7 
8 
3DAC 
TRMU 
Joint Supervision 1 
Joint Supervision 2 
 
 
 
X 
X 
N/A N/A Training & CPD N/A 
9 PATC Collaborative Research   X 
10 KELL Contract Research & Consultancy (1)  X  
N/A N/A Shared Facilities N/A 
11 
12 
13 
SYNG 
MALA 
ATT3 
Patent 1 
Patent 2 
Patent 3 
 
 
 
X 
 
X 
 
X 
14 ARGA Joint Venture 1  X  
MULTIPLE RESPONDERS 
15  
16 
QINE 
QINE (2) 
Joint Venture 2 
 
 
 
X 
X 
17 
18 
19 
RDEP (1) 
RDEP (2) 
RDEP (3) 
Contract Research & Consultancy (2) 
X 
 
 
X 
X 
 
 
 
Table 4.1 – Summary of results for Research Question 1 
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He felt that the company could not operate if tacit knowledge had not been transferred as 
part of the spin-out.  Likewise spin-out two (ICO3) stated that the “project aims were 
achieved primarily through the transfer of explicit knowledge, but the transfer of tacit 
knowledge was essential”.  It is important to note that Spin-out 1 (ATT1) and spin-out 2 
(ICO3) are talking about same aspects of their business in the above answers but spin out 
3 (SIMP) is talking about a different one.  Spin-out 1 & 2 are considering the transfer of 
knowledge into the company from the University whilst Spin-out 3 is talking about the 
transfer of knowledge that their company does as their product.  In the above responses it 
is obvious that one respondent is talking about the product sold by the company and the 
other is talking about the knowledge brought into the company to develop the products and 
manage the operations of the company.  This will be discussed later on in this Chapter as 
it relates to the definitions of the channels. Another important point to note, which will be 
considered in the channel definitions, is that in both of the spin-out companies the 
academic staff member that was involved in the spin-out did not entirely transfer their 
employment from the University to the new spin-out.       
 
Whilst there were some polarised answers to the question of tacit transfer being an 
essential component within a knowledge transfer activity, the majority of respondents 
made statements that suggest that tacit knowledge was the most important aspect of the 
Knowledge Transfer.   Summarised transcripts of the responses of the interviews are 
provided in Annex 4.1.   
 
Research Question 2 - Does the media richness of a knowledge transfer channel 
determine the ability of that channel to transfer knowledge between HEI and 
Industry in the UK?  
 
If the effectiveness of a knowledge transfer activity is reliant on the transfer of tacit 
knowledge then identifying mechanisms that transfer tacit knowledge effectively could be 
an important step. 
 
Grant (1996) states that transferring tacit knowledge is “difficult but not impossible” and 
this is supported by Murray & Peyrefitte (2007) who claim that the choice of transfer 
media, and its media richness, will influence the effectiveness of the transfer of knowledge. 
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Murray & Peyrefitte (2007) conclude that tacit knowledge can be transferred by focussing 
on media-rich transfer channels, as defined in Daft & Lengal’s media richness scale 
(Lengal & Daft 1986) and likewise explicit knowledge can be transferred more effectively 
on media channels that use lean media.  This theory is contributed to by Schartinger et al 
(2002) who conclude, following a study of knowledge interactions across Austria between 
HEIs and Industry, more face-to-face contact led to the transfer of tacit knowledge and 
less face-to-face contact led to more effective transfer of explicit knowledge.  (Schartinger 
et al, 2002, who make their recommendations with reference to the work of Schmoch et al, 
2000).  
 
If the media richness of a knowledge transfer channel, as described by Murray & Peyrefitte 
(2007), means that the channel is capable of transferring tacit knowledge then considering 
also the work of Schartinger et al (2002) the research question framed in Chapter 2 can be 
posed: 
 
Does the media richness of a knowledge transfer channel determine the ability of 
that channel to transfer knowledge between HEI and Industry in the UK?  
 
To explore this research question a number of activities were undertaken. 
 
Rather than undertaking the entire test activity (as defined in the research protocol) to 
develop the research instrument, this question was posed across the study group, but was 
not posted across the communities of practice.  This allowed the researcher to practise the 
vocabulary and refine the instrument but as the web-based commentary proved time 
consuming and not very data rich it was not utilised for this question.  The question was 
therefore focussed into the semi-structured interviews. 
 
Case-based interview responses 
 
When reviewing the particular responses to the interview transcripts there is little disparity 
between the answers.  In each case the respondent provides an affirmative response 
when asked if the tacit knowledge that they received in their projects came from face-to-
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face interaction.  Face-to-face interaction is rated by Lengal & Daft (1987) as being the 
richest form of media.  A summary of interview responses is shown in table 4.2. 
 
In particular two respondents make detailed reference:  Network 1 (EDSN) stated that they 
transferred only explicit knowledge through media such as email.  Whilst Daft & Lengal 
(1987) scale does not show email (for reasons of technology capability in 1987) it can be 
assumed that email could equate, on the scale, to written, addressed documents and 
therefore be low in media richness.   
 
At the Joint Conference (UEME) the respondent stated that there was only the opportunity 
to transfer explicit knowledge during the presentation sessions (where the knowledge was 
codified by the presenters and then shown as visual material or verbalised) and that it was 
the networking opportunities, where people are able to meet face-to-face and in the 
question and answer sessions that the valuable tacit knowledge was obtained.  They went 
on to comment on how much more effective this medium of knowledge transfer was than 
publishing an academic paper “In a paper the author can’t really offer opinion or respond 
to questions generated in lively debate [two-directional rich media communication], I 
expect there is more of an exchange of tacit knowledge [than reading scientific papers] 
and this suggest that policy makers should also be involved”.     
  
Further in the Contract Research 1 (KELL) interview the recipient, who only wanted explicit 
knowledge at the outset of the project, concluded that the tacit knowledge that they found 
so useful was obtained by interviews and holding face-to-face meetings. In ATT1 (Spin-out 
1) the respondent stated “knowledge is transferred face-to-face (as we employ someone)”.   
ICO3 respondent stated that knowledge was transferred across a range of communication 
media “email and formal documents” and through “meetings between academics and 
industry partners” and when asked directly, responded “tacit knowledge was only 
transferred during face-to-face meetings”.   In reference to the joint publication the 
respondent stated that “surprisingly little face-to-face communication was had during their 
project (less than 10%)” but when questioned confirmed that increased tacit knowledge 
and increased face-to-face interaction would have rated the success of the project higher. 
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In the networking project (ESDN) the respondent acknowledged that tacit knowledge was  
transferred during face-to-face communication and recollected that this was significant at 
the project outset.  They then reflected on the transfer of knowledge in the later phases of 
the project and stated “as the network matured there was a greater transfer of explicit 
knowledge.  Explicit knowledge reflected the use of email etc later in the project but face-
to-face definitely allows the transfer of tacit knowledge”.  When reflecting further on project 
success they stated “it is important to get right-project–right-people and focus on more 
face-to-face meetings”.   
 
In the second joint supervision project (TRMU) the respondent stated “tacit occurred 
during the face-to-face communications at high volumes and tacit knowledge was also 
transferred during recordings [a less media rich communication channel than telephone 
but more so than written materials].  In the collaborative research project the respondent 
stated “most of the knowledge [tacit] was transferred in regular meetings where there was 
a constant interaction.  It is important to talk to each other and meet every 6 weeks at least 
as even more success could result from more face-to-face, more video and more 
teleconferencing”.  Whilst there is no reference to video communication in Lengal & Daft 
Media Richness Scale, it is left to the individual to position communications into a 
descending scale between face-to-face and telephone, and it is assumed that this 
respondent has been able to do this and is promoting video higher than teleconferencing, 
which in turn is higher than telephone calls (and ultimately explicit media such as emails, 
written communications and memos etc). 
 
In ATT3 (the third patent project) the respondent states “the tacit knowledge always 
transferred in face-to-face communications.  We didn’t have enough face-to-face in many 
ways between the University and us [the company], about 5 hours per quarter and 
between myself and the other [named town] staff about 1-2 days per week”.  When 
questioned on how the project could be made more of a success they responded “more 
face-to-face contact coupled with a realistic approach to working collaboratively”.  
 
In the first joint venture project (ARGA) the respondent was keen to quantify the ratios of 
knowledge being transferred and stated “knowledge flowed through face-to-face and 
emails and this was 80% tacit [in the face-to-face] and 20% explicit [in the emails].  In the 
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joint venture project (QINE) when asked if face-to-face communication existed they 
responded “yes”, when asked if this achieved the transfer they also responded “yes” and 
elaborated by suggesting “we spent about 5-10% of our time undertaking face-to-face 
meetings to ensure we communicate effectively”. 
 
In Spin-out 3 (SIMP), whilst the respondent was not altogether confirming that it was 
important that tacit knowledge was transferred in their activity (as identified in the response 
noted from the previous research question) they did credit that when training people or 
demonstrating the capability of their software product to customers, they relied on rich 
media knowledge transfer in the form of telephone calls instead of emails, which are media 
poor.  They also relied on ‘webinars’ instead of telephone calls and this discussion alludes 
to the cognitive construction of an ‘impromptu media richness scale’ born out of their own 
practical experiences of training customers. 
 
Lengal & Daft’s (1987) scale shows a telephone call higher up the media richness scale 
than a written, addressed document (a working proxy for an email as explained earlier).  
This is due to the ability to interact in real time and iterate text around context and audible 
cues in the conversation, albeit not face-to-face.  A webinar (where text, visual images and 
voice can be communicated to the audience) could be interpreted as ranking higher in 
media richness than a telephone call, as it encompasses both real time communication 
and visual imagery.   Whilst this application of knowledge transfer is more like the channel 
of “Training & CPD” it is an interesting commentary as it aligns well with media richness 
theory. 
 
To summarise the results relating to the first two research questions, they were considered 
by all of the respondents to be pertinent and the exploration of the theory undertaken as 
part of the interview analysis proved interesting.  In the initial test, subject to the critical 
comments noted earlier, the respondents generally agreed with the text.  In the 19 
interviews, which represented 14 completed knowledge transfer projects (as single 
responses) and 2 further completed projects (as multiple responses), 18 respondents 
provided both direct agreement with the questions and in a number of these elaborated 
with particular anecdotal evidence or opinion to strengthen their commentary. 
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KEY RESPONDERS 
N/A N/A Graduate Employment N/A 
1 UEME Joint Conference    X 
2 
3 
4 
ATT1 
ICO3 
SIMP 
Spin Out (1) 
Spin Out (2) 
Spin out (3) 
 
 
 
X 
 
X 
 
X 
5 AEBS Professional Journal  X   
6 EDSN Network 1   X 
7 
8 
3DAC 
TRMU 
Joint Supervision 1 
Joint Supervision 2 
 X  
X 
N/A N/A Training & CPD N/A 
9 PATC Collaborative Research  X  
10 KELL Contract Research & Consultancy (1)   X 
N/A N/A Shared Facilities N/A 
11 
12 
13 
SYNG 
MALA 
ATT3 
Patent 1 
Patent 2 
Patent 3 
 
 
X 
X 
 
 
X 
14 ARGA Joint Venture 1   X 
MULTIPLE RESPONDERS 
15  
16 
QINE 
QINE (2) 
Joint Venture 2 
 
 
 
X 
X 
17 
18 
19 
RDEP (1) 
RDEP (2) 
RDEP (3) 
Contract Research & Consultancy (2) 
 
 
X 
X 
X 
 
 
 
Table 4.2 – Summary of results for Research Question 2 
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The only negative answer (AEBA) was so minimal in content that it was impossible to 
interpret it as agreeing or contributing so was ranked as neutral. 
 
One particular question related to whether the innovation achieved within each knowledge 
transfer project was incremental or radical.  As all of the responses relating to the overall 
research question are supportive then no evaluation can be made to the role of tacit 
knowledge and incremental or radical innovation. 
 
Research Question 3 – How can the participants in knowledge transfer better 
understand the act of transferring tacit knowledge? – RQ3 
 
Knowledge is often referred to as being ‘intangible’ whilst in its tacit state and hard to 
separate from the knower (Chilton & Bloodgood, 2008).  Sveiby (1997) states that to 
transfer tacit knowledge a certain amount of ‘codification’ or making the knowledge explicit 
is required prior to transfer, whilst Grant (1996) recognises that difficulty arises when trying 
to transfer “purely” tacit knowledge.     
 
However Murray & Peyrefitte (2007) suggest that the transfer of tacit knowledge will yield 
the greatest success.  The perspectives collected in the interview questions relating to the 
first two research questions also suggest that success in a knowledge transfer project can 
be, in a purely subjective context, attributed to the transfer of tacit knowledge. In general 
there is only limited agreement that tacit knowledge (in its purest state) can be transferred 
between two entities, however as presented by Chilton & Bloodgood (2008) there is a 
continuum between tacit and explicit knowledge. 
  
They suggest the most effective method of communication of knowledge is to transfer tacit 
knowledge directly, where directly might suggest that there is no change in the typology of 
knowledge. Their study (explained in Chapter 2) claims to show that the transfer of tacit 
knowledge is possible, and they suggest it is a function of the media richness of the 
transfer media that enables this tacit transfer to occur.  This is reflected in the interview 
responses relating to question 2.   
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Many authors, including Polanyi (1966), Nonaka & Takeuchi (1995), Von Hippel (1988) 
agree that tacit-to-tacit knowledge transfer is possible, but they all concur that it is hard to 
achieve because it is embedded in human beings and difficult to articulate.   
 
This led to the derivation of a research question:  
 
How can the participants in knowledge transfer better understand the act of 
transferring tacit knowledge?  
 
One route to enable knowledge transfer, for which there is extensive agreement, involves 
codification of tacit knowledge prior to transfer. For example, as an instructor prepares to 
teach a class they begin to assemble the knowledge they possess on the teaching subject.  
This is the translation or codification stage where tacit knowledge retained within the 
instructor is first made implicit (organised, structured and ready to transfer) and then fully 
codified (in words, language, demonstration, images etc) as it is transferred (Nonaka & 
Takeuchi 1995 p.9).  This is an example of teaching or education and not knowledge 
transfer, but is relevant, to explain in a simplistic way how knowledge is codified.   
 
As defined in the previous chapters this explicit knowledge could manifest in the form of 
data or text.  The working definition of explicit knowledge presented in Chapter 2 refers to 
“words and numbers and shared in the form of data, scientific formulae, specifications and 
manuals”.   
 
The Information Systems research of Checkland & Howell (1998) develops a routine or set 
of steps to translate data into knowledge.  Whilst this has ‘knowledge-based management’ 
origins, as opposed to ‘strategic knowledge management’, the theory may still be relevant.  
Each step (or process) is explained in Chapter 2 and relates to the progression of data 
through capta and information into knowledge. This progression from data through to 
knowledge could be considered to be similar, in as much as there is linearity in the 
process of conversion, to the progression from explicit to tacit as explained by Sveiby 
(1997).  The key step in Sveiby’s suggested process that converts explicit into tacit 
knowledge is, for one thing, the addition of the “ability to act” or to “apply it”.  He goes on to 
argue that each time a codification or translation occurs, and the parties begin to transfer 
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explicit information, a potential exists to lose a component of that knowledge through the 
interpretation stage.  The act of codification between tacit and explicit can be represented 
on a linear scale (similar to the progression between data and knowledge referred to in 
‘knowledge-based management’) as can the cognition (or interpretation) that occurs as the 
knowledge is re-codified by the recipient, to add the ability to act / application.  There is a 
significant amount of research that exists that considers the intellectual processes that 
occur to embed this ability to act.  These include the referencing of new knowledge to 
other personally embedded experiences that are similar that allow the cognition and 
embedding of this knowledge (Argyris & Schon, 1998).  Another process referred to is the 
repetition of ‘like actions’ that lead to individuals being able to digest and therefore vary 
their work patterns to accommodate local efficiencies in cognitive processes (Scribner 
1985).  Whilst this area of the study of organisation philosophy is important, as stated at 
the outset of this thesis, there is no intent within this research to cross into the disciplines 
of study that surround anthropology or education and therefore there is no suggestion that 
this framework or subsequent findings from this thesis be repeatable or generalisable to 
this arena.    
 
Reflecting back to considering the change of typologies of knowledge from tacit to explicit 
in a linear manner, Liebowitz & Beckman (1998) introduce a third property of knowledge 
that they suggest lies between tacit and explicit, that of ‘implicit’ knowledge. 
 
According to Beckman (& Liebowitz 1998 p.p. 1-4): 
• Tacit (residing in human mind, or organisations) is accessible indirectly with 
difficulty (through knowledge elicitation and observation of behaviour); 
• Implicit (residing in human mind or organisation) is accessible through querying 
and discussion (but informal knowledge must be first located and then 
communicated); 
• Explicit (residing in document or computer) is readily accessible, as well as 
documented into formal knowledge sources that are often well organised.  
 
The inclusion of implicit knowledge may help to understand the stages of a knowledge 
transfer.  In considering actual knowledge transfers and therefore exploring if this model 
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works in practice, the inclusion of the term implicit knowledge may make it easier to 
recognise the transition between tacit and explicit. 
 
A way to reflect the perspectives of the authors above, who are trying to create 
explanation around the act of transferring knowledge, whilst trying to define the properties 
of knowledge, is to create a way to visualise the subject.  Epp & Price (2008) suggest that 
a “sensitising framework” could be one way to enable people to visualise and comprehend 
an intangible.  Wacker (1998) also suggests that some form of a framework or mental 
model is a good way of visualising theory.   
 
A framework for review has therefore been developed to aid practioners and people who 
will become involved in knowledge transfer to understand how the properties of knowledge 
can change during the transfer of knowledge.  This is shown in Figure 4.2. 
 
Introducing the framework 
 
For simplicity the framework takes only two stakeholders into account, the University and 
the Company, and does not consider the additional stakeholders presented by Etzkowitz 
(2002) and Stevens & Bagby (2001).  This is because normally, the third stakeholder (the 
government) and the fourth stakeholder (society) do not directly become engaged in the 
actual process of transferring knowledge. 
 
The framework portrays the transfer of knowledge between Universities and Industry or 
commercial organisations, firstly in the form of tacit-to-tacit knowledge shown at the top of 
the framework and toward the lower half in the form of explicit exchange of knowledge, 
importantly in two directions from the university to the company and reciprocally between 
the company and the university.  According to Polanyi (1962) the transfer of tacit 
knowledge is hard to achieve; this is represented by the size of the transfer arrows in the 
model, but no scalable relationship is implied by the relative size of the arrows.   
 
The lateral arrows represent the properties of knowledge and show a shift in the types of 
knowledge progressing from tacit (at the top), through implicit to explicit (at the bottom).  
The left hand arrow relates to codification and cognition as does the right hand arrow. The 
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top of each arrow represents high levels of tacit knowledge, resulting from experiences 
and education and laden with the ability to act.  The bottom represents a dominance of 
explicit knowledge.  This continuum (as presented in Chapter 2) exists between the poles 
of “entirely tacit” knowledge and “entirely explicit” knowledge, however there is never a 
state where there is no explicit knowledge or no tacit knowledge respectively.  This 
corresponds to the ‘two-sides of a coin’ perspective presented by Tsoukas (2005) and 
Gourlay (2006) but represents poles on the continuum that have greater level of tacit 
knowledge, with a correspondingly reduced level of explicit knowledge.  At the other end of 
the continuum the levels of tacit knowledge are low and explicit knowledge high.   
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Figure 4.2 – The Assessment Framework  
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To understand the framework consider the left hand arrow, the person who possesses the 
tacit knowledge starts to consider transferring the knowledge and changes the knowledge 
to make it more explicit (moving along the continuum and therefore down the lateral 
arrow).  As the relationship between tacit and explicit changes it first becomes implicit and 
then explicit.  As it reaches an implicit state it is, according to Liebowitz (1998 p.p. 1-4) 
“residing in human mind or organisation” and “is accessible through querying and 
discussion”.  Finally moving down the arrow further (and therefore moving toward the 
lateral pole on the continuum), the knowledge is becoming more and more codified and 
therefore more explicit. 
 
Now considering the same left hand arrow, but reflecting on knowledge that has come 
from a commercial organisation (as knowledge transfer is two directional), the explicit 
knowledge is transferred and arrives at the bottom of the framework, and the lower region 
of the left hand lateral arrow.  As the University personnel start to understand this 
knowledge (whether this by reference to experiences, by further interaction, by reference 
to repetition or other methods defined in organisations psychology or learning, 
anthropology or education) the knowledge moves up the left hand arrow, into an implicit 
state and finally to a fully tacit state.  This route to transfer knowledge has the most 
codification and cognition and represents the transfer of explicit knowledge.  A route with 
less codification and cognition could be to make the transfer when the knowledge is 
organised and ready for transfer and is therefore in an implicit state (according to the 
definitions presented by Liebowitz, 1999b).  An alternative route could be to transfer the 
knowledge across the top of the framework, when the knowledge is in a tacit state and has 
not been codified.     
 
The right-hand lateral arrow on the framework reciprocates in exactly the same manner as 
the left-hand side as it is essential to think of the knowledge flowing back and forth across 
the framework in two directions.  This two-directional flow is the essence of knowledge 
transfer (as opposed to teaching and learning, which has flow in predominantly one 
direction). 
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Application of the Framework   
 
The purpose of the review framework is to answer research question 3.  It allows a user to 
be able to break down the act of knowledge transfer into its key activities or actions and to 
consider how and in what state (explicit, implicit or tacit) the knowledge is being 
transferred.  The framework is aimed at being useful, as a theoretical and socially-robust 
construct, for use in the planning stage, the implementation stage and the post-project 
review phase accordingly.   
 
As a further example (this time from a knowledge transfer perspective) with which to 
explain the application of the framework, consider the development of joint industry–
academic scientific conference.  Over a period of time research will have been undertaken 
by the academic team, creating new, tacit knowledge (mode 1- scientific) that will form the 
content for the academic presentations.  Industry personnel will likewise possess relevant 
tacit knowledge (whether this be mode 1 or mode 2 knowledge amassed by experiential 
learning) and this will form the content of the industry presentations. 
 
As the presenters start to consider the content, context and subject matter of their 
sessions the tacit starts to become organised in their mind, positioned in relevant clusters 
and rationalised, and could be said to be becoming become implicit and therefore in 
relation to the review framework is moving down the left lateral arrow, as it is slowly 
codified.  Both the experiential knowledge and the cognitive knowledge are used to create 
a mix of know-how that is slowly codified into ideas, concepts and perhaps a mental plan.  
As the presenters then start to write their presentations, create their slides, choose their 
visual media and select their vocabulary the knowledge is further codified and becomes 
explicit.  The point of transfer occurs as the presentations are delivered.  A member of the 
audience at the conference (from both industry and academia), may then start to 
understand, assemble the content of, and apply cognition to this explicit knowledge.  As 
they commit the content of the presentation to their mind they are understanding or 
codifying the content back into implicit information and finally, ideally into tacit knowledge.  
In practice this final translation into tacit knowledge may require some form of application 
or cognition based on previous experience or with reference to previous social 
constructions of knowledge that they are familiar with.  This aligns with the earlier 
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considerations given to a scaffold of knowledge and Piaget’s Theory of Learning (1927).  
As an alternative example, consider a project that involves work shadowing (as a part of 
staff exchange).  Each member of staff has tacit knowledge and they commence a project 
where one watches the other, asks questions and mimics the work of the other.  The 
knowledge slowly starts to transfer from one to the other, but not through documents or 
presentation slides, where extensive codification has taken place, but as a combination of 
enquiry, discussion, mimicry, visual cues and learning-by-doing or experiential learning.  
This is an example of tacit-to-tacit knowledge transfer.  This would reflect a transfer across 
the upper section of the framework.    
 
In application the framework can be first used to provoke thought between the participants 
of a “planned” knowledge transfer and to consider what type of knowledge they wish to 
transfer (set in the context of tacit knowledge being more valuable [as a subjective 
construct]).  Secondly the framework can be used “during” a knowledge transfer project to 
reflect on how knowledge is being transferred and to establish if ways to transfer higher 
levels of tacit knowledge can be used if this is identified at the outset as the chosen 
outcome.  Finally the framework can be used, in reflecting on a past knowledge transfer, to 
establish in what “state” the knowledge that was transferred was in, when it was 
transferred.  This ability to consider, or reflect on how knowledge transfers between 
parties, could be useful post-project. 
 
Validation of the Framework 
 
To validate the framework a set of questions were derived within Chapter 3 and posed to 
the interviewees as part of Phase 2 of the empirical study.  Each interview respondent was 
given a brief description of the properties of knowledge, based on Table 2.1 (presented in 
Chapter 2).  Each respondent was, amongst other indirect questions (as explained with the 
research protocol cf. Chapter 3), asked if, in their experience of Knowledge Transfer, the 
framework had reflected what happened in their particular project. 
  
The intention of these questions was to seek out whether the logic behind the framework 
stood up to use and to see if the framework reflected how knowledge flowed in each 
project.  Singularly, their responses are only valid in relation to the example that they are 
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reflecting upon, however it is proposed that the collective opinion of more than a 
representative number of responses (according to the research protocol where n >12) 
would allow this work to be considered as relevant and therefore suitable for further theory 
testing under subsequent research studies.  A Table showing the interviews and 
respective summary of responses is presented as Table 4.3. 
 
As a general statement all respondents from the 19 interviews undertaken, covering the 
14 projects where sole respondents were chosen and 2 projects where multiple 
respondents were chosen, acknowledged to some extent that the framework did reflect the 
way that knowledge transferred within their projects, apart from one that will be explained 
later. 
 
It must be noted that in their responses some provided quite short answers and these 
responses are therefore categorised in the Table 4.3 as merely acknowledging the 
pertinence of the framework. Other respondents spent time considering and discussing the 
detailed application of this framework and these were referred to as more in-depth 
affirmation.  One or two of the respondents went further still and whilst providing a 
commentary of how this model could be applied to their knowledge transfer added in some 
opinions or recommendations of their own to help to improve the framework.  These are 
shown in Table 4.3 as affirming with suggestions. 
 
In particular the second joint supervision case study (TRMU), a Knowledge Transfer 
Fellowship, is an example of a response that affirmed the framework in detail.  The 
respondent stated that the transfer took place over a long period and focussed on the 
development of materials for a museum of local culture.   
 
They felt that tacit knowledge transferred at the outset as face-to-face interviews and 
subsequent transcripts were developed and this led to the development of explicit material 
that could then be displayed in the form of teaching materials in local schools.  Further 
explicit material was developed in the form of a booklet that was circulated within the local 
community and also uploaded to the internet.   
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Interview  
 Number 
Interview 
Reference 
Code 
Channel (number) 
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KEY RESPONDERS 
N/A N/A Graduate Employment N/A 
1 UEME Joint Conference   X  
2 
3 
4 
ATT1 
ICO3 
SIMP 
Spin Out (1) 
Spin Out (2) 
Spin out (3) 
 
 
 
X 
X 
X 
 
5 AEBS Professional Journal    X 
6 EDSN Network 1   X 
7 
8 
3DAC 
TRMU 
Joint Supervision 1 
Joint Supervision 2 
X 
 
 
X 
 
N/A N/A Training & CPD N/A 
9 PATC Collaborative Research  X  
10 KELL Contract Research & Consultancy (1)  X  
N/A N/A Shared Facilities N/A 
11 
12 
13 
SYNG 
MALA 
ATT3 
Patent 1 
Patent 2 
Patent 3 
 
X 
X 
 
X 
 
 
 
14 ARGA Joint Venture 1 X   
MULTIPLE RESPONDERS 
15  
16 
QINE 
QINE (2) 
Joint Venture 2 
 
X 
X 
 
 
17 
18 
19 
RDEP (1) 
RDEP (2) 
RDEP (3) 
Contract Research & Consultancy (2) 
 
 
 
X 
X 
X 
 
 
Table 4.3 – Summary of the results for Research Question 3 
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Analysing the content of the response and referring it back to the framework it could be 
suggested that the transfer of tacit-to-tacit knowledge via face-to-face communication was 
one act of knowledge transfer, between interviewer and interviewee.  In relation to the 
preparation of the media and dissemination in the form of a booklet etc, this could be 
considered as a second act of knowledge transfer and be identified as tacit-to-explicit prior 
to transfer, however this is not true knowledge transfer as described within this thesis as 
this element of the project is only one-directional.  This project does relate back to the 
framework and the responses have confirmed the aim of the framework, which is to enable 
the subject to consider the implications of transferring different types of knowledge.   
 
In multiple interviews from contract research and consultancy (RDEP) the second 
interviewer states the “flows reflect the model but there was a mix of tacit and explicit in 
varying proportions during the project.  There was an exchange of tacit at the beginning. 
As the project became more defined, with more knowledge then the University could 
provide more focussed knowledge into the products, so it started off with having mostly 
tacit knowledge, with some explicit and as the project moved on the knowledge became 
more explicit”.  This reflected a deeper response than some of the interview candidates 
had made, when reviewing the framework.     
 
The other respondent from the same project stated “the framework is OK – I have never 
thought of it like that I guess, we mostly transfer [knowledge] across the big arrow at the 
bottom as companies can’t wait or can’t afford the tacit bit”.   The third respondent from 
this case stated the “first process is the transfer of tacit knowledge to explicit knowledge 
from industry to university, second is the transfer of the tacit knowledge from the university 
staff into explicit knowledge in the product and the third is the transfer of our explicit 
knowledge to explicit knowledge for the industrial partner.  Also each transferred tacit 
knowledge to tacit knowledge at the beginning, then tacit knowledge was transferred to 
explicit in the form of the product design specification and then we transferred explicit to 
explicit knowledge in the prototype”.  During the interview response above the design 
engineer traces their finger across the framework picture to correspond with the flows that 
they are verbalising.    
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In the third patent project (ATT3) the respondent indicates that “there was definitely a flow 
of information from tacit to explicit, but the whole model was definitely skewed to the left-
hand side; any release of knowledge to industry was done in a stage managed way”.  In 
patent 2 (MALA) the respondent felt that “the whole model [framework] was going on, but 
there was probably more explicit knowledge” and in patent 1 (SYNG) the respondent 
agreed “it is basically what happened, we have tacit knowledge about fungi and fungicides 
that we used to test the patent from [name] and it proved to work and we then presented 
the work in explicit form to the company,  the company has taken up the knowledge and it 
will become tacit with them”.  
 
Contract research & consultancy 1 (KELL) suggested the framework “reflects the study.  At 
the beginning the children had tacit knowledge which was shared with the university staff; 
the university staffs also have some tacit knowledge.  The children’s knowledge in terms of 
diaries, measurements etc was codified, understood and then the data was collected and 
written down in the form of a report.  This knowledge is then passed to the company”.      
 
Three of the respondents also suggested improvements to the framework.  The 
respondent that had been interviewed because of their experience of networks to transfer 
knowledge (EDSN) felt that the framework reflected knowledge transfer in networks but to 
differing extents and this related to each particular network.  The respondent went on to 
suggest a modification to the framework, so that instead of pure transfer of knowledge 
occurring on the x-axis (horizontally) a time line could be superimposed to show how the 
transfer of tacit knowledge changed over the duration of the knowledge transfer. 
  
The academic responding from their experiences of consultancy (RDEP) affirmed the 
model represented their particular knowledge transfer “almost”.  They then described key 
stages of their particular transfer with reference to steps within their project.  The first step 
was explained as being the translation of tacit knowledge into explicit knowledge as the 
industrial partner defined the problems and sent documents relating to context and needs 
– a brief or scope of works.  The second step was explained as the University translating 
the explicit knowledge within the brief into tacit knowledge (to develop a proposal of what 
they intended to undertake).  The next step was the codification of the tacit knowledge into 
a material artefact (where drawings were prepared, further codified into the software and 
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printed on an additive layer rapid prototyping machine to create the end product) in the 
form of a prototype and finally, the transfer of explicit information between the parties as 
the prototype and report are exchanged to complete the project.   
 
The professor and co-author responding in respect to the joint academic publications 
(AEBS) stated “on a simplistic level I can understand how this model applies to the project 
but I see knowledge transfer as more circular and fluid.  I think the transfer was not as 
linear as the model implies; knowledge can happen on various different levels with more or 
less tacit and explicit knowledge being exchanged at one time, which is why I think the 
model has to be put into context.  It needs to take into consideration time. I can see how a 
circular model of knowledge transfer can happen in an hour and can also take several 
months.  Also I think that generally the model has to be put into context in the problem 
situation and that it is important to define outcomes”.  The comment relating to the 
simplistic level is important as this framework can only really work at a high level where 
management guidelines and review instruments are often most effective - they operate 
best at a simplistic level and taken too literally can be misleading. 
 
It is important to understand that the framework has a broad range of applications – it can 
be used to take a “snapshot” of how knowledge is being transferred at a particular point in 
time, but it can also be used in planning, to create an ambition of transferring mostly tacit 
knowledge or it can be used in reflection to consider how knowledge flowed in a project, 
perhaps as part of a post project review process or lessons-realised exercise. 
 
In summary (and subject to previous statements relating to generalisability) the responses 
received from the interviews taken from completed knowledge transfer projects suggest 
that the framework is a helpful map to enable interviewees to reflect on their particular 
knowledge transfer projects.  We have demonstrated that the framework stimulates the 
thoughts of professionals focussed around what types of knowledge flow between a 
company and a university partner.  All of the respondents were able to relate this 
framework to their real life examples of completed knowledge transfer projects that were 
presented by their respective companies, universities or government organisations as 
successful examples.  Each respondent either acknowledged the pertinence of, or affirmed 
in detail with suggestions how the framework could be related to their particular project.  
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The only exception to this arose during the interview with the company respondent 
representing a project to develop a 3-dimensional auto-cad facility within a traditional boat 
building firm.  When asked if the framework reflected the flow of knowledge in the project 
the respondent replied “No, the knowledge transfer was the reverse of this model” 
however there were two interesting notes made by the interviewer relating to this 
statement.  These were that the subject was unable to articulate how flows could act in 
reverse and that the subject could not elaborate around the framework and became 
dismissive.  The most likely answer to this is that the respondent had failed to grasp the 
two-directional nature of the framework (and was referring to the reverse flow as right to 
left and not left to right) or that the term reverse relates to there being only explicit 
knowledge in the heads of the project participants, which then became tacit as the project 
progressed.  It would seem however that without further reference to this respondent a 
clear explanation cannot be offered, however it does seem that the framework has still 
achieved what it set out to do in this case, which was to make the respondent consider the 
way in which knowledge transferred in their project. 
 
However in obtaining more than 12 responses (the critical number as defined in the 
research methodology) that were able to relate to the framework, this research proposes 
that the framework could form the basis of a useful construct, which when applied to a 
phenomenon (where company and academic personnel emphasise the success of a 
knowledge transfer without reference to objective measures or detailed comparative 
analysis), improves the understanding of what is occurring within the projects. 
 
Research Question 4 – Is it possible to compare the channels of knowledge transfer 
to get an indication of their relative potential to transfer tacit knowledge? 
 
According to Schmoch et al (2000) there is difference between knowledge transfer 
channels that can be identified by considering their ability to transfer tacit knowledge, the 
geographic proximity of the transferor and transferee and the degree of formality in the 
interaction.  Perkmann & Walsh (2007) also consider the channels and make comment 
about their ability to transfer tacit knowledge and the associated mode of governance for 
the channel (ranging from partnering to contracting). 
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If there is comparability between channels, first it is important to consider if the comparison 
is like-for-like.  In Chapter 2, a combined framework of knowledge transfer channels was 
developed (shown in Table 2.6).  Whilst developing this combined list, from the literature, it 
was noted that the definitions of the channels offered by Agrawal (2001) and shown in 
Table 2.5 could be open to misunderstanding and misinterpretation. This was again 
evident when the definitions of the channels were used to explain the options available to 
expert respondents, considering the questions in the pilot phase of the research (phase 1).   
 
With a view to improving on the definitions of the channels (suggested by Agrawal, 2001), 
each channel definition was provided to the expert panel for comment.  This enabled the 
development of a set of tighter definitions for each of the channels.  These are shown in 
Table 4.4. 
 
Creating an indicative categorisation 
 
If a project success can, in part, be attributed to tacit knowledge, then an indicative 
classification of each channel’s potential to transfer tacit knowledge could be a useful 
construct.  It could be used in conjunction with the framework or alone, whilst considering 
which channel of knowledge to choose.  The intention of this section is therefore to 
consider each channel and attempt to apportion a knowledge typology against it. A 
diagram representing the process of data collection and assimilation used to develop this 
indicative classification of the channels is shown in Figure 4.3.  
 
The indicative classification is derived from Schmoch et al’s (2000) published Table of 
interaction (shown originally as Figure 2.17) and the opinions of the respondents of the 
completed “real life” knowledge transfer projects.  Each channel is considered in relation to 
the framework (from a purely hypothetical perspective) and a channel ranking is then 
synthesised, using the three perspectives – tacit, implicit and explicit.  The framework list 
of channels is used as a basis for the classification.  
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Knowledge 
Transfer Channel 
Channel Definition 
(Based upon Agrawal, 2001 and refined using Phase 1 Expert Study group) 
Shared Facilities This is where a University and a Commercial partner join together to invest in the 
development and operation of a facility or piece of equipment that will yield benefit 
to both parties.   
Patent or License This is where a particular piece of knowledge or know-how is developed and then 
protected by either an academic partner or a commercial partner.  The knowledge 
transfer is achieved by granting a license for the other party to use this knowledge 
or technique in their activities. 
Joint Conference Where the audience consists of company employees and academic colleagues 
and speakers are taken from both groups.  The speakers present materials and 
propose theories to attendees.   
Spin-out Where University personnel join together with commercial partners to create a 
formally recognised company (as a new legal entity).   
Writing Professional 
Journal Publication 
This is where academic and professional people develop a paper together that 
defines particular research or knowledge that they possess.  These papers are 
then collated into professional journals and these are then read by scholars and 
business folk alike. 
Networks Groups of professionals and/or academics that come together and meet face-to-
face under a banner of common interest or subject discipline.  They may meet 
both formally and informally (socially) and discuss aspects of their shared interest 
and debate research or knowledge and its value and applicability to their own work 
environments. 
Training & CPD This is where commercial partners are encouraged to keep their professional 
knowledge up to date with new developments and techniques.  Often delivered by 
academics, activity occurs in a similar way as teaching, where the teacher or tutor 
codifies their knowledge in order to transfer this knowledge in a lecture or tutorial 
based study activity.   
Contract Research & 
Consultancy 
This is where a company has a problem and wishes for either: 
• A “known” solution to be applied to their problem (Consultancy); 
• An unknown solution is researched and proven and then presented to the 
company in order for it to be applied to the company problem. 
Student Placements / 
Grad. Employment 
Involves the transfer of a recent graduate into a business or company partner, 
where they are employed on either a placement or permanent basis.   
Joint Supervision This is where academics and industrialists come together to jointly supervise a 
piece of research or academic study (Joint Master Thesis, PhD or Industrial 
CASE).   
Secondment This is where a member of staff is present for a period of time in another 
organisation with a focus on exchanging or contextualising knowledge between 
partners.   
Collaborative 
Research 
This is where a problem or gap in knowledge exists and commercial and academic 
partners agree to work together to discover new knowledge surrounding the 
problem or to propose solutions that may solve the problem.   
Joint Venture This is where a company partner and an academic partner come together to 
investigate or present a solution to a problem.  It differs from a spin-out in as much 
as there is not a new legal entity, in the form of a company, but it does rely on a 
set of legal agreements being created that ties the parties together with a common 
purpose. 
 
Table 4.4 – Refined channel definitions 
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Figure 4.3 - Channel ranking classification process 
 
 
Interpreting the work of Schmoch at al (2000) 
 
In Figure 2.17 (which was presented by Schartinger et al (2002) but relates to original work 
by Schmoch et al, 2000) it can be seen that there is a list of “Types of Knowledge 
Interaction”.  These types of knowledge interaction are channels of knowledge transfer.  
Each type of knowledge interaction is presented as typically involving the transfer of tacit 
knowledge, or where varying degrees of tacit knowledge are transferred, or where 
interaction typically involves no transfer of tacit knowledge. These categorisations are 
used to obtain a perspective of the channel’s potential to transfer tacit knowledge.   
 
Interpreting the Interview Transcripts 
 
In phase 2 of the research study 19 interviews were undertaken with representatives of 
complete knowledge transfer projects and these were taken from a cross-section of 
knowledge transfer channels.  In particular, within the interviews there are a number of 
questions posed to the respondents that aid in understanding the potential of the channel 
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in respect to the transfer of tacit knowledge.  These questions are direct (i.e. they relate 
directly to tacit knowledge) and indirect (where they relate to theory presented by Chilton & 
Bloodgood, 2008 that suggest that certain questions can be used to identify tacit 
knowledge as it resides within an individual, without the need to codify or make it explicit in 
order to identify it).  The responses for these questions were used to assess a channel’s 
tacit potential.  
 
Theorising using the framework 
 
This involves making a subjective and predictive assessment of the potential for a channel 
to transfer tacit knowledge, based on consideration of the activities that occur when 
transferring knowledge in a particular channel, in respect to the framework, the typologies 
of knowledge (Polanyi 1966) and the real life, project-based example supporting the 
interviews.  A summary of the collective findings is shown in Table 4.5 and a narrative of 
the analysis provided below. 
 
There is no active ‘time-frame’ relating to the framework – it can be either a “snapshot” or it 
can be a prediction (or aspiration) or a summary of the outcomes.  The potential of this 
classification is to create the foundation for research activities that will alter behaviour of 
people and also increase the retention of knowledge at a company rather than an 
individual level.  In the following section each channel will be considered. 
  
Student Placements / Graduate (temporary) Employment 
Considering the activity in terms of Schmoch et al’s (2000) model it is indicated as typically 
involving the transfer of tacit knowledge.  It was not possible to carry out interviews in this 
channel to compare this against.  In relation to the framework it may be possible to explain 
Schmoch’s perspective, in as much as students are educated and hopefully, if their 
education is successful, leave university with tacit knowledge.  If they then go and work in 
a company (for a short time, or whilst they are studying – a student placement), then the 
knowledge that is transferred is essentially tacit – albeit through personnel rotation more 
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than knowledge transfers2.  With this is mind the transfer occurs across the upper third of 
the framework, in a tacit state. 
 
With comment from the framework and Schmoch only, this channel is synthesised as 
carrying mainly tacit knowledge, therefore identified as tacit likely.    
 
Joint Conferences – Schmoch stated that there is a varying level of tacit knowledge 
delivered within this channel.  In relation to the interview respondents’ perspective it was 
acknowledged that mostly explicit knowledge is transferred during the conference unless 
the organisers include plenary and discussion sessions into the agenda, where tacit 
knowledge can be transferred through face-to-face interaction, to discuss the subject 
materials presented (UEME). 
  
Framework Example – The interview response related to a conference on climate change, 
jointly presented by a leading meteorological agency in the UK and a University.  Figure 
4.4a (left) and 4.4b (right) represent the two particular transfer modes explained above, 
with 4.4a reflecting the presented sessions.  Considering the framework for review and 
starting on the left-hand axis of the framework it could be suggested that the conference 
speakers have tacit knowledge and as they begin by codifying their tacit knowledge into, 
firstly, implicit knowledge and then to explicit knowledge (similar to Nonaka & Takeuchi’s, 
1995 externalisation activity).  This explicit knowledge is then presented in the form of 
media that the speaker feels will transfer the explicit knowledge in the most effective way.  
Mostly this is in the form of written or pictorial slides and often handout material.  The 
audience, which consists of industrial personnel as well as academics, then process the 
explicit knowledge, hopefully being able to relate the knowledge to their experiences and 
existing knowledge, making the findings first implicit and then tacit. 
 
                                                   
2 In the work of Schmoch this channel is defined as graduate employment (and therefore it is likely it can be categorised as 
having a one-directional knowledge transfer activity).  In the analysis of the literature in Chapter 2, it is noted that this 
particular channel analysis is counterintuitive when compared to the claims of Murray & Peyrefitte (2007) (that there is a 
positive relationship between tacit knowledge and face-to-face interaction). 
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Figure 4.5 – Spin-out Framework View 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.4a and 4.4b – Joint Conference Framework View 
 
 
Figure 4.4b represents the interactive sessions (such as plenary or discussion workshops) 
where the tacit knowledge, codified by the presenters into implicit and explicit knowledge is 
discussed and iterated with the audience.  These plenary, face-to-face sessions provide an 
opportunity to transfer knowledge in all three states depending on the ability for the audience 
to ask related questions of the speakers (e.g. obtain rich media transfer through face-to-face 
question and answer).  The speaker can augment the knowledge transferred in the 
presentation sessions with explanations based on implicit knowledge (organised and ready 
for transfer - Beckman, 1998) or by discussing and transferring tacit knowledge to one or two 
members of the audience. 
  
For the purposes of a synthesised view the 
categorisation of this knowledge transfer 
channel is suggested as varying Tacit & 
Explicit taking into account the “varying” view of 
both Schmoch, the interview respondent and 
the framework (if a mixed delivery mode is 
chosen). 
 
Spin-outs – According to Schmoch there is 
typically tacit knowledge transferred during 
the foundation of a new company by 
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Figure 4.6 – Professional Journal 
Framework View 
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university staff.  In the interviews of spin-outs (ATT1, ICO3, SIMP) there are varying levels of 
tacit and explicit knowledge referred to.  In two of the cases they both agreed that large 
volumes of tacit knowledge were essential in order to be able to form the company.  In the 
third case the respondent felt that the transfer of tacit knowledge was not essential and the 
explicit knowledge was what had enabled the company to trade.  This company was a 
software company and the trading to which they refer is the sales of software (which by its 
very nature is explicit).  In further discussion with the respondent (and in respect to the 
indirect questions) it was gleaned however that the company is managed or governed by a 
board of directors (representing both the University and the commercial partner) and whilst 
working together academics and company employees would transfer tacit knowledge, 
through face-to-face interaction on this board of directors. 
   
Framework Example - It is the type of knowledge (arising from research) that is often a key 
decision point of whether to develop a spin-out or instead patent and licence the knowledge 
for the use by others (BCVA 2005).  In the spin-outs referred to above, tacit knowledge 
moved directly (as the academic takes up a position on the board of directors of the 
company) across the upper third of the framework.   
 
Whilst the company may trade using explicit knowledge, often protected by patents or in this 
case in the form of software, this is not the primary mode of knowledge transfer and 
therefore the synthesised view is that Tacit is likely as illustrated by Figure 4.5. 
 
Professional Journal Publications – Schmoch states that joint publication (as opposed to 
the reading of journals) typically involves the 
transfer of tacit knowledge.  In the interviews the 
respondent suggested that different types of 
knowledge transferred back and forth at 
different times.  During development, face-to-
face interaction led to tacit knowledge being 
exchanged, as the journal paper evolved the 
partners relied on passing the paper back and 
forth, thus exchanging explicit knowledge before 
coming together again to test and finalise the 
paper. 
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Figure 4.7 – Network Framework View 
Framework Example – In this example an academic, experienced in process mapping and 
business process reengineering, worked alongside an industrial partner (in this case the 
manager of a large, urban, fire brigade emergency call-centre) to publish the findings from a 
piece of research they conducted together.  The first activity, developing the scope of the 
publication, relied on both partners exchanging tacit knowledge as part of face-to-face 
meetings.  This would occur within the upper third of the framework.  Subsequent transfer of 
explicit knowledge then took place as the authors exchanged and worked on draft script 
(within the middle and subsequently lower third of the framework), before moving back up 
the lateral arrows to finalise the paper and publish.   
 
Acknowledging that there is only partial agreement of the views the synthesised view is that 
a joint publication (where the writing of the paper is shared between an academic and 
industrial partner) has varying Tacit & Explicit potential.  This recognises that, on balance, 
the act of transferring knowledge between the parties could be argued as having a tacit bias 
as the end product of the activity is a paper that is entirely “explicit” in nature and this has led 
to the classification of varying.  
   
Networks – Schmoch considers this activity (of meeting informally or attending talks etc) as 
being typically tacit.   According to the case studies the respondent agreed that tacit 
knowledge occurred during the meetings, but did feel that as time passed individuals relied 
more on transferring explicit knowledge through communications to add information to the 
knowledge that they had obtained during the meetings.  
 
Framework Example – In this example a 
network of professional managers and 
academic staff met over a 3 year period to 
discuss the findings and market potential 
behind a research project studying the issue 
of marine-based “spills and incidents”  from a 
context of managing environmental quality. 
Considering the review framework this sort of 
interaction, during informal meetings etc 
would reflect transferring tacit knowledge 
through face-to-face interaction.  A 
synthesised view would therefore be that 
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Figure 4.8 – Joint Supervision 
Framework View 
networks create opportunities for the transfer of tacit likely. 
  
Joint Supervision – Schmoch classifies this channel as having the ability to transfer varying 
degrees of tacit knowledge.  The interview study respondents state that high levels of tacit 
knowledge were transferred in both of the examples considered (3DAC & TRMU).   
 
Framework Example – In this channel example 
the partnership between industry and academia 
related to the development of a 3-dimensional 
Autocad facility within a traditional boat building 
firm.  Over a period of two years knowledge on 3 
dimensional computer-aided design and 
production technology was embedded in the 
design and fabrication processes of this small 
company to provide them with a command of 
Advanced Manufacturing Technologies.  
Referring to the framework for review the 
knowledge can be considered to be within both 
parties supervising the project and this 
knowledge is then transferred by regular contact and discussion with the student applying 
this knowledge in their project.  There is a high potential to transfer tacit knowledge due to 
the existence of a “knowledge conduit” in the form of the student and this tends to suggest 
face-to-face contact.  It is therefore suggested that the synthesised view of this activity is that 
there is Tacit likely however this is likely to be reliant on the particular “form or model” of 
joint supervision employed..    
 
Training & Continuing Professional Development - This type of knowledge transfer is 
categorised by Schmoch as being able to carry varying levels of tacit and explicit knowledge.   
Training and CPD was not reviewed by the interview study however if this channel is 
considered using the framework it may perform in a similar way to the “teaching” example 
provided earlier in this Chapter.  As a tutor turns their tacit knowledge into explicit 
knowledge, in readiness to deliver it they codify their knowledge along the left-hand axis of 
the framework.  During delivery the knowledge moves across the lower third of the 
framework and then is understood by the recipient, moving up the right hand axis.  It is 
important to note that if the CPD delivery is more akin to peer-to-peer learning then this 
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Figure 4.9 – Secondment framework 
View 
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Figure 4.10 – Collaborative Research 
Framework View 
channel could be ranked as tacit.  It is therefore ranked as carrying varying levels of tacit 
and explicit knowledge. 
  
Secondment – Schmoch rates this activity as 
typically transferring tacit knowledge.  The 
case study interviews correspond to this with 
the transferee’s both rating the activity as 
being high in tacit knowledge.   
 
Framework Example – In considering the 
example, where two staff members from 
different organisation (one academic and one 
commercial) exchanged roles for a short period 
to gain understanding of the variance in 
working practices between the parties and to 
work on the implementation of process-based 
documents.  Because this activity involves the face-to-face contact of staff, where knowledge 
is tacit and transfers across the upper third of the framework, the conclusion is that this 
channel is likely to transfer tacit knowledge. 
 
Collaborative Research – Schmoch and the case study results suggest that there is likely 
to be tacit knowledge transferred and the commentary stated that whilst later in the project 
explicit knowledge (in the form of engineering 
and technical drawings etc) was transferred, 
tacit knowledge was the primary deliverable. 
 
Framework Example – In the example project, 
which consisted of key academics working on 
an industry-based problem to determine how 
existing capabilities for seabed hydraulic flow-
lines and systems could be adapted for power 
transmission within marine renewable energy 
farms, only a small amount of time was spent 
shaping the problem and constraining the 
solution.  Most of the knowledge that 
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Figure 4.11 – Contract Research & 
Consultancy Framework View 
transferred during the early stages of the project should reflect the upper third of the 
framework and therefore this channel is considered to likely transfer tacit knowledge, as 
engineers and academics worked collaboratively alongside each other, regularly meeting to 
exchange ideas etc.  
 
Contract Research & Consultancy – Schmoch suggests that this type of activity can 
transfer a varying degree of tacit knowledge but both of the interviews suggest firmly that it is 
predominantly explicit knowledge that is most likely, therefore it is acknowledged that there 
is little agreement.   
 
Framework Example - The example used is 
the development of a novel mode of patient 
information, stored at the bedstead of an in-
patient whilst in hospital.  The design used a 
modular display card with the ability to 
configure regular messages and instructions 
using an in-moulded flip-card system.  All of 
which was safe, hygienic and easy to use.  
When considering the framework, knowledge 
was heavily codified by both parties at the 
outset of the project, with the exchange of a 
“client brief” and subsequent “supplier brief” 
before agreeing a price and set of deliverables.  This was done without a meeting or hospital 
visit.  Only when the scope was defined and the price accepted that meetings took place and 
“in-use” study visits were carried out.  Emails, exchange of photographs and telephone calls 
were the main mode of knowledge exchange therefore knowledge was mostly explicit.  A 
synthesised view is therefore that explicit is likely within this channel.  
 
Shared Facilities – Schmoch states that there is no transfer of tacit knowledge when a firm 
uses university facilities.  There is no interview analysis to compare this to.  In considering 
the framework and the activity occurring in the development phase of the joint facility there 
will normally be much explicit information exchanged in order to purchase (or lease) or 
configure the facility.  Contracts are drawn up and access rights discussed as well as 
detailed documents exchanged to identify and define the work that will be undertaken, and 
this would all demonstrate a codification of tacit knowledge, down toward explicit knowledge 
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Figure 4.12 – Patents & Licenses 
Framework View 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.13 – Joint Venture Framework 
View 
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on the lateral axes of the framework.  It is therefore suggested that explicit (no tacit) is 
likely under the activity.   
 
Patents and Licenses – Schmoch suggests that no tacit knowledge transfers within this 
activity.  In the case studies there is a polarised 
opinion between the interview responses, where 
two (SYNG/ATT3) state that patent sales are 
about the transfer of explicit knowledge, however 
the third (MALA) indicates that tacit knowledge 
transfer is fundamental to the process.  
 
Framework Example - If we consider the process 
of patenting and the framework many hours are 
spent on both sides of the transfer making the 
details of the IP explicit in order for it to 
recognised and protected and agreeing a sale.  
Without this statement (or disclosure) a patent cannot be granted and therefore protected.  
Know-how cannot be patented with this change of knowledge type.  Further time is spent in 
developing the licensing agreement and therefore this activity is taking tacit knowledge from 
the inventors and it is travelling down the left hand axis before transferring across the lower 
third of the framework.  A synthesised view is taken in this instance and explicit is likely 
within this channel. 
  
Joint Ventures – Schmoch does not comment 
on this form of interaction; however, the 
interview studies suggest that JV’s are more 
likely to yield tacit knowledge as JV’s are best-
suited to situations where less is known about 
the subject matter than for Spin-outs, creating a 
need for the parties to work closely together to 
create an exploitation opportunity around know-
how.  It is more common for a JV to exploit a 
business process (non-patentable in the UK & 
Europe) and a spin-out exploit a patent.    
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Framework Example – Reviewing the framework would agree with this analysis, where a 
basic transfer of knowledge occurs between people that are employed to work on the joint 
venture, however most HEI-Industry joint ventures are relatively contractual, so this could 
suggest that there is an element of explicit knowledge created to contract.  In the joint 
venture example, a University and a large multi-national organisation come together to form 
a partnership and bid for a joint commercialisation grant.  As new knowledge is to be created 
the mode of interaction for the partnership involves the joint appointment of a number of staff 
to work alongside company staff (temporarily located in the project laboratory) alongside the 
academic staff, however the governance of this activity and management is heavily reliant 
on explicit knowledge creation.  The synthesised view is that varying tacit and explicit is 
likely. 
 
Developing a Classification 
 
An exact correlation between the work of Schmoch et al (2000), the interviews and the 
opinion-based framework examples is difficult to substantiate.  This is because, as in theory-
based ‘mode 2’ knowledge creation, the opinions of the interviewees and the subjective 
assessment made by commenting the framework are context laden.  Further they often 
depend on a number of other variables that would alter the views taken on the framework 
suggestions.  In a number of these examples, the narrative of the project and the reflection 
of the framework were used to create a moderating view point, which then tipped the 
indicative classification either way. 
 
If we consider as an illustration a recent joint-venture that took place between two 
universities, based in the Southwest region, to develop marine renewable energy research, 
the contractual and project-based aspect of this joint venture could be suggested (with the 
100-page bid document and the subsequent legal agreements required by the grant 
authority) to be heavily reliant on explicit knowledge.  Further, the engagement strategy and 
knowledge-impact plan, created to define how the channels would operate in respect to the 
local business community, again could be considered to be highly explicit.  However if we 
then examine the particular research–industry relationships that exist between the 
companies and the academics from each institution we may see a more tacit transfer 
occurring.  
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A range of factors influence the tacit / explicit ranking of knowledge transfer, such as the 
perspective of the respondent, formalisation of the channel required for legal purposes, grant 
body constraints etc.  This will be considered more in the discussion chapter of this thesis, 
however it must be remembered that the aim of this research is not to create robust, fully 
tested and positivist theory, but more to explore the more subjective and opinion-based 
activities that surround knowledge transfer at first, through a project-level activity.  The 
purpose of undertaking this analysis is to create a meaningful (socially robust) classification 
that relates to Polanyi’s (1966) and Liebowitz’s (1999b) definitions of the tacit and explicit 
knowledge, with a focus on encouraging projects to be developed that transfer tacit 
knowledge rather than just explicit knowledge.  To assist in visualising how this classification 
operates a diagram showing the various categories of tacit and explicit knowledge has been 
developed – Figure 4.14. 
 
 
 
 
 
Figure 4.14 – Categories of tacit and explicit to simplify channel comparison 
 
 
As no quantitative and objective study exists that is able to rank one channel of knowledge 
transfer over another in terms of that channel’s ability to transfer knowledge, this indicative 
ranking allows a step to be made toward categorising the channels.  Based on the 
synthesised view developed above, each channel is classified as either: Tacit Likely; Varying 
Tacit & Explicit or Explicit Likely.    Channels however may be located within the continuum 
anywhere between the boundaries shown on the diagram (between tacit and explicit etc) 
and no inference is made to a channel’s position within these arbitrary boundaries.  It is also 
recognised that there is an issue of separating the knower and the known as you proceed to 
the far left-hand edge of the diagram (fully-tacit).   
 
By taking the results from Table 4.3 and reviewing them against the three options displayed 
in Figure 4.14, a revised list of channels, categorised against the options of tacit likely, 
varying tacit and explicit and explicit likely can be proposed and this is shown in Table 4.6.  
 
TACIT EXPLICIT 
Tacit Likely Varying Tacit & Explicit Explicit Likely 
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The purpose of undertaking this indicative classification is to create a guide for which 
channel should be likely to transfer tacit knowledge most effectively.  This can, in turn, be 
used to influence the choice of knowledge transfer channel prior to commencing a project or 
used to review completed projects.   
 
 
Knowledge Transfer Channels 
 
Knowledge Typology 
Student Placements / Graduate Employment Tacit Likely 
Spin-outs Tacit Likely 
Networks Tacit Likely  
Joint Supervision Tacit Likely 
Secondment Tacit Likely 
Collaborative Research Tacit Likely 
Training & CPD Varying Tacit & Explicit 
Joint Conferences Varying Tacit & Explicit 
Writing Professional Journal Publications Varying Tacit & Explicit 
Joint Ventures Varying Tacit & Explicit 
Contract Research & Consultancy Explicit Likely 
Shared Facilities Explicit Likely 
Patents & Licenses Explicit Likely 
 
Table 4.6 – Potential for a Knowledge Transfer Channel to transfer Tacit Knowledge  
 
 
 
When developing a knowledge transfer table 4.6 can be referred to, to aid in deciding on the 
most effective channel to chose from to increase the likelihood of tacit knowledge being 
transferred. This must to be considered amongst a range of other factors that may affect the 
decision to select a particular channel, as suggested by Prigge (1995), as being price, 
geographic location, duration, discipline etc.  
 
The order of the channels has been varied from the original order in Table 2.6 to allow the 
clustering of channels that have the same indicative ranking. 
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Chapter 4.2 - Research within active projects 
 
This section is concerned with the development of ‘research interventions’, applied during 
real knowledge transfer projects, which may affect the projects with a view to increasing the 
transfer of tacit knowledge.  This is explained in Chapter 3, as phase 3 of the research, and 
consists of undertaking ‘participant interaction’ style research.  Initially, two ‘research 
interventions’ were derived and then trial projects sought, within which to apply these 
interventions. The ‘research interventions’ are developed from the literature review and then 
informed by the results from the exploration of the research questions in the previous 
section.  The ‘interventions’ were applied before and during the trial projects (n=3) and then 
a total of 12 post project interviews undertaken. For each project there were 4 interviews 
undertaken to represent perspectives from different participants within each project. 
 
It is the aim of this section of research that the results from the ‘research interventions’ could 
inform the development of management guidelines, applicable at an individual, project or a 
policy level.   
 
The framework, developed from exploring research question 3, was used as a reflective and 
analytical tool, to assist in the interviews and to focus the interview respondents into 
considering how knowledge had flowed between the stakeholders during each project.   
 
Developing the ‘Research Interventions’   
 
Two specific ‘interventions’ were developed:  the first to be applied in the planning stages of 
a knowledge transfer; the second in the implementation stage of a project.  The overall aim 
of these ‘interventions’ was to affect the activities undertaken by the participants and 
therefore to alter the overall outcome of each project.  The ‘interventions’ were focussed on 
increasing the potential for tacit knowledge to be transferred: firstly, by affecting the choice of 
transfer channel and then; secondly, by changing the mode of communication undertaken 
within the project, to focus toward richer communication media, where possible. 
 
Within a knowledge transfer, according to the Organisational Working Knowledge System 
(OWKS) model proposed by Moustafa & Jones (2004) and shown in Figure 2.11 in Chapter 
2, there are four key stages of a knowledge transfer.  Stage 1 is a review of the need from 
the perspective of the attitude, competency and motivation of the parties involved.  Stage 2 
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is a consideration of the process of transfer, Stage 3 is the transfer itself and Stage 4 is the 
feedback loop relating to assessing the performance of the transfer.  The ‘research 
interventions’ were applied in stage 2 (consideration of the process) and stage 3 (the 
transfer itself).   
 
‘Intervention 1’ – Selecting the transfer channel   
 
In relation to Stage 2 of the OWKS, where the process of transfer is considered, this is a 
logical point to refer to the first ‘research intervention’.  This will be referred to as 
Intervention 1 and it is intended that this is applied by either an academic, a manager from 
an intermediary organisation or a company employee (chosen from the three stakeholders in 
the Etzkowitz, 2002, Triple Helix Model). 
 
Intervention can be explained in relation to a number of steps: 
1. Review the list of knowledge transfer channels (including the channel definitions – 
Table 4.4 above) to provide an understanding of the range of possible channels that 
could be used to undertake the transfer; 
2. Consider the relative positioning of each channel in respect to the transfer of tacit 
knowledge, and therefore consider the indicative classification of channels – Table 
4.6; 
3. Consider, as one variable within a range of decision variables (taken from the work of 
Prigge, 2005),  the role that tacit knowledge could play in enhancing the success of 
the knowledge transfer; 
4. Consider the ways in which knowledge could be transferred during the project, with 
reference to each specific channel and by reflecting on the framework (shown in 
Figure 4.2);   
5. Continue to plan the knowledge transfer project, mindful of the role of the typologies 
of knowledge, the potential to transfer tacit knowledge and the ways in which 
knowledge can transfer during a project.  
 
The desired outcome of the first ‘research intervention’ is to match the knowledge need to 
the selection of a channel – where the participants chose an appropriate channel to use that 
includes a consideration of how tacit knowledge could transfer.  
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In the steps listed above, it is not anticipated that the potential for transferring tacit 
knowledge will be the only variable within the choice of a knowledge transfer channel, or 
even, in many cases, the dominant variable.   
 
When a company decides to undertake a knowledge transfer they may decide on the 
channel (to transfer the knowledge) based on the following factors (cf. Prigge, 2005), in no 
particular order and not limited to: price, convenience, location or reputation of the university; 
and even if the priority accorded to tacit knowledge is added to this list it may not outweigh 
any of these factors. 
 
Equally when a university plans a knowledge transfer with a business and they are 
suggesting the channel for transfer they may decide that they only want to work with a 
channel that enables them to gain income that can be categorised as research income (e.g. 
according to relevant research governance) or choose on the basis of cost or price, 
geographic proximity, desired outcome etc.  Even if the priority accorded to tacit knowledge 
is introduced into the decision it may not be able to outweigh other factors.  
 
Intervention 2 – Encouraging media-rich communication 
 
Stage 3 of the OWKS, where the knowledge transfer is undertaken, is the point to introduce 
‘research intervention 2’.  This is aimed at encouraging the knowledge transfer participants 
to consider and subsequently use media-rich communication methods instead of media-poor 
ones.  Rather than relating to a set of chronological steps, as in ‘intervention 1’, ‘intervention 
2’ relates to a “rule-of-thumb” or “mode of operation” that can be employed throughout the 
knowledge transfer activity.  To implement ‘intervention 2’ all project participants should be 
instructed that “when considering a communication or interaction between the parties 
involved in the knowledge transfer, every effort should be made to communicate using richer 
media”.  Rich media communications are derived from Daft & Lengal Media Richness theory 
and are shown in Figure 2.7 (in Chapter 2). 
 
It is not envisaged that every communication would benefit from being media-rich during the 
project; however, the extent to which media-rich communications are used could be varied 
or adjusted as the project progresses, with more emphasis placed on key stages, such as 
partnership development and basic scoping etc.  The variability of application reflects a 
number of contributions from the participants in the interviews relating to the framework and 
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who suggested that different communication were pertinent at different times during a project 
(cf. Chapter 2).  
 
When the Daft & Lengal Media Richness Scale was proposed in 1987 there were no readily 
available media-rich transfer systems such as teleconferencing, webinars, webcasts, video 
conferencing etc.  Media richness is a concept and particular examples of communication 
channels that have appeared since 1987 would need to be placed within the boundaries of 
the Daft & Lengal Scale by the users, to decide whether a webinar should be ranked higher 
than a webcast.  Detailed research and further study would be required, however.  This is 
therefore not included and an assumption is made, for the purposes of this study, that an 
estimation can be made by the user, between the categories proposed by Daft & Lengal.   
 
To create an environment where ‘research interventions’ 1 and 2 can be used and the 
outcome reviewed, three knowledge transfer3 projects were proposed and undertaken, the 
longest of which lasted more than 2 years, the shortest 3 months.    
 
Evaluating the impact of the research interventions 
 
Each project was selected based on access as they presented themselves to the researcher 
and these fell across three sectors (higher education management, provision of knowledge-
intensive services and advanced engineering) and three different knowledge transfer 
channels (secondment/staff exchange, joint supervision, and contract research & 
consultancy). 
   
During the planning phase of each project the researcher introduced ‘research intervention 
1’ and accordingly, when each project entered the implementation phase, ‘intervention 2’.  
The aim was to increase the likelihood of tacit knowledge being transferred within the 
project, which has been linked within Chapter 2 and subsequently by reference to interviews 
with project participants, to opinions relating to project success.  
 
As each project ended two interviews were held with two of the key people involved in the 
project (four interviews per project).  For project 1 the staff that underwent the staff exchange 
were interviewed, for project 2 (a Knowledge Transfer Partnership) the company supervisor 
                                                   
3 During this time the author of this thesis held an Assistant Director’s position within the University of Exeter Research & 
Knowledge Transfer department and therefore was able to implement the research interventions in these projects.   
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(the company MD) and the KTP associate (recent graduate) were interviewed and for project 
3, the International Sales Manager from the Company and the Web-design engineers from 
the university were interviewed.     
 
To aid in the review of the projects the framework developed earlier in this Chapter was used 
to stimulate discussion, along with the semi-structured interview format developed in 
Chapter 3.  In the second interviews more in depth questions were posed that sought to 
confirm that as explicit knowledge was transferred, this occurred as a result of 
communication and interaction using low media rich activities and that any tacit knowledge 
transfer that occurred within the project was as a result of high media rich communications.  
Direct questions were also posed relating to the impact that the research interventions had 
on the activities that occurred in the project and the respective outcomes and perceptions of 
the success of the projects.  
 
Where the project outcomes were affected by the ‘research interventions’ this was identified 
by respondents confirming that tacit knowledge was transferred, within the upper section of 
the review framework (tacit to tacit).  If the respondents identified that the majority of the 
knowledge was being translated or codified prior to transfer and therefore stated that the 
transfer was occurring in the lower section of the framework (explicit to explicit) then the 
interventions would have been deemed to have been less successful.   When reviewing the 
results it was only considered as a successful ‘intervention’ if the respondents were able to 
identify the transfer in the tacit segment of the framework and the respondent was able to 
state that interactions were ranked as ‘high’ in terms of media richness, when shown the 
media richness scale. 
 
Project 1: Staff Exchange  
 
During the autumn of 2009 two staff working in the University of Exeter’s research and 
knowledge transfer office were tasked with undertaking a knowledge transfer with another, 
commercial technology transfer office.  The aim of the activity was to identify if common 
roles existed between the two organisations.  Motivations existed to undertake these 
activities across the two respective technology transfer offices, as they were considered by 
their respective senior management teams as being comparable and focussed on the same 
goals. The main outcome of the project was for both parties to learn about the processes 
used to support technology transfer and to identify any differences that occurred in the 
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respective offices that could lead the parties to work towards identifying and deriving “best 
practice”. 
 
The outputs for the project were established.  The parties would exchange knowledge on 
how the day-to-day working practices of key officers employed within the respective 
locations were used to develop and manage their portfolio of Contract Research and their 
portfolio of Intellectual Property.  This knowledge transfer was a two-way activity. 
 
One technique for transferring information in this arena would have been to pull together a 
report that encompassed the roles undertaken in the respective offices.  This was how the 
senior management team had envisaged that this activity would occur when it was 
conceived and this would in effect be a transfer of explicit knowledge.  To develop this 
activity a plan was made to draw together a number of documents that the respective 
universities publish regularly.  These included research news, the annual report and one or 
two specific documents such as the process management manual section for contract 
research and IP exploitation and also the University policy with respect to IP and Contract 
Research.  The structure of a report was developed, in a draft format and interestingly only 
two weeks earlier the University’s Consultancy Company (SUMS) had visited the offices and 
collected explicit material in order to produce a similar report aimed at comparing the relative 
process capabilities across a number of universities.  
 
Whilst discussing the structure and content of the report with the staff involved, the 
researcher, acting in a management role, proposed the following (according to ‘research 
intervention 1’): 
 
1. That a review be undertaken of the alternative channels of knowledge transfer 
available to achieve the objectives of developing common best-practice between the 
two offices.  Table 4.6 (the comparative classification), Figure 4.2 (the framework) 
and the channel definitions (Table 4.4) were used as a basis for discussion.  
2. As the majority of the factors (cost, time, management responsibility) that would 
influence the decision of which knowledge transfer channel to use, in this project, fell 
under the responsibility of the researcher, a decision was made to abandon the 
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current activity (the exchange of reports) and to undertake a staff exchange (falling 
within the secondment channel4). 
 
The researcher and the respective staff then reviewed the main mode of operation in the 
staff exchange, and the review framework was used to explain the motivation behind the 
decision and to set out what it was hoped the staff exchange would be able to achieve, in 
terms of an improvement when compared to an exchange of documents.  
 
The staff were asked to prepare a proposal for the staff exchange (and based on ‘research 
intervention 2’, to focus on the use of media-rich communications wherever possible) and a 
timetable for the staff exchange developed that focussed on face-to-face knowledge transfer 
where possible. 
 
A 2 man-week exchange took place during September 2009 and further analysis relating to 
the interviews undertaken after the staff exchange project, is reported toward the end of this 
Chapter. 
 
Project 2: Joint Supervision 
 
A local company, based just on the outskirts of Exeter, had approached the University after 
hearing about the opportunities for knowledge transfer following a University promotional 
event.    
 
The company undertook a broad range of activities that fall under the definition of 
“outsourced services” and these ranged from undertaking medium to large scale mailing 
activities to managing a client’s data, in the form of bespoke database development.  The 
company offered a “solving your problems” approach to outsourced services and they prided 
themselves on focussing on client needs, but had over the years been very successful in 
certain service channels and failed to win work in others, for reasons not known to them.  
The lead researcher met with the company and undertook a “needs analysis” of the 
company, following a brief review of the company’s plans for growth and their respective 
accounts and business plan.  It became evident that the business would benefit from getting 
a better understanding of its current contract portfolio, by undertaking a detailed analysis of 
                                                   
4
 Within the channel secondment, short duration projects are referred to as staff exchanges, as set 
out in the channel definitions in Table 4.4. 
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their project portfolio using Activity-based Costing.  Contract yield and profitability could be 
pinpointed in the projects that they undertook.  As the profitable contacts were identified, the 
next step would be for the company to learn how to maximise these contracts and respective 
service channels and to reduce marketing and sales focus on developing contracts in areas 
that should be profitable.  This activity would go hand-in-hand with a full process-based 
review of the way in which the company staff organised and deployed to meet the service 
criteria of each of their contracts, with a view to developing standardised process capability 
focussed only in the profitable service activities. 
 
The University of Exeter’s Business School, Centre for Strategic Process in Operations and 
the Centre for Service Research proved to have research in this area of process and service 
science.  A link was made and project-scoping meeting was held between the two 
organisations.  As the scope of a project began to crystallise it became clear that the needs 
of the company could be met using a number of channels of knowledge transfer, namely:  
Consultancy, Contract Research, Joint Supervision, Secondment and Collaborative 
Research.  
 
The decision behind which knowledge transfer channel to recommend for use between 
these two parties is complex and is a function of a number of factors, such as available 
company budget / university price, positioning of company in relation to their needs, state of 
the relationship between the University and the company and motivations of the directors 
amongst other things.    
 
Whilst scoping continued, the researcher introduced the ‘research intervention’ relating to 
the selection of knowledge transfer channel.  A brief review of the most suitable channel of 
knowledge transfer was undertaken and the list of knowledge transfer channels suggested  
to the partners.  
 
In discussion it came to light that collaborative research could be a possible solution but 
suffered because of the way that the costs are developed, thus the price was potentially too 
expensive for the company partner.  Consultancy and Contract Research were also possible 
but not selected for reasons of price and reduced likelihood of tacit knowledge being 
transferred.  The company understood the importance of tacit knowledge and confirmed that 
they were above all looking for an ‘embedded’ solution that they could act upon.  
Secondment was considered as an attractive solution with respect to media richness; 
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however, the senior roles of the two professors that were critical to the knowledge transfer 
and the relative size and standing of the company were not deemed to be conducive to the 
selection of this option. 
 
Potentially the joint supervision channel fitted within the criteria and ranked as having a 
“likely” potential to transfer tacit knowledge.  Within this channel there were a number of 
project types that could have been selected to satisfy the company and University drivers, 
such as MBA Student placement, Joint PhD Supervision in the form of a CASE award or 
similar and a Knowledge Transfer Partnership. 
 
A Knowledge Transfer Partnership was chosen based on: the funds available within the 
company; the grant aid provided by the government to undertake these projects; the desire 
to transfer tacit knowledge and the need for the knowledge to transfer slowly over a period of 
time.  This was to ensure the new knowledge was fully embedded in the company and also 
fitted well with the goal of the academics, which was to be able to gain data for their 
research, spanning a significant period of time (a longitudinal study).  The visualisation 
framework was used to explain the way knowledge could flow during the transfer.  
 
Whilst it would be incorrect to suggest that tacit knowledge was the sole factor used to select 
Joint Supervision (in the form of a Knowledge Transfer Partnership) as the most appropriate 
knowledge transfer channel for this project, an important element was the focus that joint 
supervision could provide in transferring tacit knowledge.   
 
In defining the scope of the Knowledge Transfer Partnership, which consisted of two “group 
scoping sessions”, the authoring of an extensive project proposal and a 2-year programme 
or work, the researcher drew attention to the second ‘research intervention’. 
  
As part of the governance rules (stipulated in the grant application) knowledge transfer 
projects aim for a monthly project meeting that brings together both parties in the knowledge 
transfer to discuss the project technical information and to exchange knowledge.  In the 
governance of this project, a two weekly meeting cycle was requested to increase the 
opportunity for face-to-face (i.e. high media-rich) contact.  Further the management office 
implemented a procedure, as a test, that stipulated that the KTP Associate and the 
University supervisor met in between the fortnightly meetings referred to above.  This would 
increase the media-richness of the interaction even further as meetings were now weekly. 
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As the project commenced ‘research intervention 2’ was further reinforced with an oral 
instruction to all parties in the transfer indicating the importance of communication or 
interaction between the parties on media with more richness.  To support this, video 
conferencing software was provided and installed on both the academic’s and associate’s 
computers and a copy issued to the company.  The researcher also purchased audio and 
video equipment and issued this to all parties in the knowledge transfer to ensure high 
media-rich video conferencing was readily available. 
   
Rich-media interactions are shown on the Daft & Lengal Media Richness Scale (cf. Chapter 
2: Figure 2.7) and whilst this scale does not reflect video conferencing, the researcher 
interprets video conferencing as higher in media-richness than telephone, but lower than 
face-to-face interaction.   
 
The Knowledge Transfer Partnership commenced in May 2007 and was completed in May 
2009.  After the project was completed in-depth interviews were undertaken with the project 
team and these are referred to later in this Chapter. 
 
Project 3: Consultancy 
 
A local company, based about 10 miles from the University of Exeter, had been working with 
the author and the University for a number of years to improve their quality management 
systems and store and replicate product-based manufacturing knowledge.   
 
During this period the company identified a particular project that they needed specific 
assistance in scoping and then delivering.  The company website was outdated and had not 
been modified to reflect the changes in production capability and the developments that the 
company had made in manufacturing high-quality products. 
 
Working with the company directors, the researcher undertook a functionality review and 
discovered that, alongside the basic functionality that a marketing-based web-site may 
contain, the company would like to take the opportunity to design and build a web-enabled 
‘client gateway’ that would link their regular customers into their production management 
systems, enabling real-time quotations and production enquiries to be exchanged quickly 
and efficiently. 
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The scope of this work was considered and the skills resident in the University’s College of 
Engineering, Mathematics and Physical Science were reviewed to see if they were able to 
undertake this work.  At this time the researcher made reference to the research 
intervention.  This consisted of: 
 
1 Undertaking a brief review of the channels of knowledge transfer where the list of 
knowledge transfer channels was used to explain possible routes to enable this 
project to take place.   
 
2 As there was no research aspect to this work the rules surrounding the University’s 
charitable status applied and only Consultancy could be offered. 
 
3 The authors and the company directors discussed Consultancy as a viable route to 
transfer knowledge and the project commenced accordingly.    
 
The normal procedure for development of a consultancy project at the University of Exeter is 
for the client to prepare a well specified brief that defines both the services that are required 
and the scope of the work that is to be delivered.  The University then prepare a return brief 
that closes the scope of the work and demonstrates that the work instruction has been 
understood.  At this point the University academic staff are engaged, working often only at 
the University, where they prepare the solution according to the client’s brief.  The normal 
method of presenting the outputs of consultancy is the provision of a detailed report, perhaps 
with a user manual and software either transmitted via disc or web-based file transfer. 
 
At the outset of this project the researcher presented the second of the research 
interventions (relating to media-rich communications).  In making the decision on how to 
structure the interactive parts of the project, the researcher insisted that the academic team 
attend the company in the first instance, to enable face-to-face interaction to occur, while the 
scope of the project was being agreed.  The intention of this intervention was to try to enable 
tacit knowledge transfer to occur using highly media-rich interaction. 
 
Three further meetings were called at key stages of the development of the scope of 
services to be provided by the University, and at each stage face-to-face interaction was 
required between the University staff and the company personnel to make sure a highly 
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media-rich interaction occurred.  As the project came to an end the researcher was again 
insistent on face-to-face presentations of the end product and subsequent one-to-one 
training.  
 
The outcomes of the Staff Exchange 
 
Based on the two post-project interviews undertaken with two members of staff from the 
University Research & Knowledge Transfer Office, the following was recorded: 
 
• For the completed project both respondents stated that both tacit knowledge and 
explicit knowledge transfer were achieved during the staff exchange and in particular 
both respondents felt that the ‘research interventions’ were useful.  “They make you 
think about things differently, you analyse what is going on and by using the 
framework afterwards you can assess the sections where the knowledge was 
transferred.” 
 
• In relation to the driver for the project in terms of knowledge, both respondents 
understood that the primary driver for the project was to secure tacit knowledge and 
they stated “that we wanted tacit knowledge; it’s the knowledge that you get from 
meeting people, which you just can’t get from emails and written material”.  Further 
the second respondent stated “I’ve probably never thought of tacit as a factor, I’d 
normally think about the needs of the parties, cost, complexity and tacit is probably 
something you think about without actually realising it - but I can see it is important.  
 
• The respondents stated “The knowledge was transferred across emails, 
presentations, informal discussions and the exchange of hard copy documents and 
these followed the flow of information as shown in the framework but essentially the 
larger exchange was of tacit knowledge and that was an important part of the 
project”.   In response to the question about how the framework assisted during the 
planning stages of the project the respondents said “there were certain examples 
where even though I was there I struggled to gain understanding – it is important to 
get the match (between tacit-to-tacit and explicit-to-explicit) right and this could help”.  
 
• When reviewing the framework, both respondents felt that if the knowledge transfer 
relied only on the transfer of explicit knowledge, whilst it may have achieved some of 
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the objectives for the project it would have been much harder to achieve the 
outcomes.  The respondents understood that it was hard to achieve the transfer of 
tacit knowledge and the easy option is often to only transfer explicit knowledge.  
When asked how the transfer of tacit knowledge occurred the respondents said 
“during face to face contact, of which there was 4 days of 9am to 5pm contact”. 
 
• In response to ‘research intervention 2’ the respondents felt that they were able to 
interpret the Daft & Lengal Media Richness Scale and responded by saying that 
“video conferencing is better than email but not as good as face-to-face”.   
Interestingly the respondents felt that they were able to differentiate when the 
‘research interventions’ had been used and when not.  They stated “that when we 
visited [company locations] they didn’t transfer as much tacit knowledge” and they 
asked if they were party to the project communication plans.  [They had not been 
contacted and were unaware of emphasis on tacit knowledge].   
 
• When asked if the transfer of tacit knowledge would have ranked the project higher, 
both responded that the project was “a success and that the transfer of tacit 
knowledge did rank the (success of the project) activity higher!” 
 
In summary, the intervention at the planning stage of the project, taking the emphasis away 
from the exchange of low-richness media in the form of reports and documents and the 
focussing toward high media-rich interactions through face-to-face contact, enabled an 
exchange of tacit knowledge.  
 
The lead researcher, who was both the line manager and Assistant Director for the 
Research & Knowledge Transfer office, could have made the decision, based on the costs 
(both real costs which were in the order of £4000 and also the opportunity cost of having two 
staff out of the office) that the transfer of low-richness media would be acceptable.  The 
results of this project indicate that whilst the financial costs were high, the effectiveness of 
this transfer in terms of the transfer of tacit knowledge was excellent, based on the opinions 
of the participants.   
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The outcomes of the Joint Supervision project 
 
Based on the post-project interview, undertaken with the participants in the joint supervision 
project, the following was recorded: 
 
• There was a mixture of both tacit and explicit knowledge transferred during the 
project.  From the perspective of the Associate “at the beginning much of the 
knowledge transfer was tacit because [the Associate] was learning about the 
business from the company and also further increasing [their] knowledge of 
management models and processes and working with the two main academic 
supervisors”.  
 
• In relation to tacit knowledge the company respondent stated “we needed a 
contribution of both types of knowledge, however one has to be aware of the danger 
with tacit knowledge.  It can be interpreted subjectively so we have to monitor 
carefully that people don’t go ‘off piste’ occasionally”. 
 
• All respondents agreed that the transfer of tacit knowledge was achieved and all 
respondents agreed that it was what they needed.  The Associate stated “The people 
who fund the project [in reference to the grant body] want explicit knowledge because 
they want to be able to measure it.  Some explicit knowledge is needed, but the 
essence of the project, and its greatest benefit, is the transfer of tacit knowledge”. 
 
• Whilst reflecting on the framework the company respondent stated that “most of 
o [the knowledge transferred] is in the implicit stage and it happens on a 
continuum”.    
 
• In relation to how the knowledge was transferred and how this again related to the 
framework the company stated “this was definitely happening but at different rates 
and in numerous forms, some of which is still going on [the interview took place 6 
months after project completion] and I would say that we are at the implicit stage for 
embedding (on right hand axis of the framework)”. 
 
• From the perspective of the Associate the day-to-day contact with the company and 
the regular (weekly) contact with the supervisors were essential.   The respondent 
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says “I was at the company on a day-to-day basis and had weekly progress 
meetings.  As for the supervisor meeting these were more informal and generally 
less structured.  As [named supervisor] did not always live in the UK, we had a lot of 
contact over [named video conferencing facility] and telephone, but often spent time 
together at conferences and in business meetings”.  When asked whether the tacit 
knowledge happened during face-to-face contact the respondent answered “yes”, but 
also reflected on the importance of the video conferencing as a means of transferring 
that knowledge.  
 
The transcripts from this two-year project highlight the value of the ‘research interventions’ 
and the potential impact that they could have on enhancing the transfer of tacit knowledge, if 
they were further developed into management guidelines.   
 
The outcomes of the consultancy 
 
In discussion and interview with both the company representative and the representatives 
from the University, the following results were obtained: 
 
• From the perspective of the company, they had already undertaken a commercial 
tendering exercise and received three quotations for the development of their web- 
site from web-design companies.  The company had prepared a scoping document 
and sent out a set of delivery criteria for the project.  When interviewed the company 
respondent felt that “the transfer of explicit information in this arena would probably 
have worked” as they were somewhat surprised that the University did not ask for the 
tender document and that they had not just bid against that.  When he was probed 
further they responded “I can see now that for this example tacit knowledge is 
essential”. 
 
• The University respondents, when asked a similar question, responded initially that 
they thought that the “company needed to map out their requirements explicitly”, 
however they then went on to say that “talks with the company [at face-to-face 
meetings] explaining and sorting out terms really involved the transfer of tacit 
knowledge as the scope was being developed and exchanged”. 
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• The second University respondent then went on to say that “because web 
development was outside of the company’s normal operation, if explicit had been 
used then almost certainly we would have struggled to deliver what they wanted”. 
 
• The company respondent placed emphasis on the timing of the types of knowledge 
as they looked at the review framework, inasmuch as they stated “at the moment we 
are in between the areas and the range of exchange was tacit first then more 
regularly as the project develops explicit becomes OK”.    
 
• The company respondent felt that face-to-face communication during the project, 
especially at the outset was “essential” and “if [name] spent 3 or 4 hours or so 
mocking something up and then sending it over for me to look at, would not have 
been effective”.  
 
• Interestingly both company and University respondents did point out that you could 
not remove the explicit knowledge transfer entirely and it was explained to them that 
this was not the intention of the research, just to promote thought around the 
dichotomy and focus intervention toward rich media communications and tacit 
knowledge. 
 
• The University respondents stated “when you build something tangible you can see 
it, with software [development] you have to have face-to-face as much as possible”.   
Both respondents went on to confirm that the face-to-face contact created tacit 
knowledge in their opinion.    
 
The transcripts from this short duration project again highlighted that the ‘research 
interventions’ did create a beneficial environment to transfer tacit knowledge and have a 
potential to be further developed.  
 
Other notable comments relating to the projects  
 
The company respondent in the KTP project felt that the business was still making the 
journey up the right-hand side of the framework, moving from implicit to tacit, by means of 
cognition or understanding the work of the two-year KTP, even up to 6 months after 
completion of the project.  This would suggest that some of the knowledge transferred within 
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this project was implicit, however the knowledge transfer project was two years in length so it 
would be hard to only transfer tacit knowledge during this period and certain periods must 
have involved tacit, implicit and explicit knowledge being transferred. 
 
The intensity of activity varied quite significantly across each knowledge transfer channel.  
The secondment could be argued to be complete immersion, as the respondents were 
eating, sleeping and working away from their normal working environment and therefore 
more focussed on the task.  The KTP associate, whilst undertaking a full-time job 
surrounding the knowledge transfer, did settle into work / life patterns and therefore this 
activity could be seen as perhaps less intensive than the secondment, but over a much 
longer duration.  The development and delivery of the Consultancy differs again as both 
parties only came together for brief (1-2 hours) meetings to define the scope and effect the 
exchange of knowledge, and then returned to their respective employers to undertake 
project work.  This raises a question of intensity of activity in comparison to the overall 
duration of project (activity time vs. elapsed time).   
 
In response to the question relating to the face-to-face aspect of tacit knowledge transfer, 
the KTP Associate stated that the associate and the academic supervisor were a long 
distance apart.  This distance proved prohibitive and during this time they relied on video 
conferencing and telephone conversations to transfer the knowledge.  Video conferencing 
and telephones are both higher up the media richness scale than email or written material, 
and video conferencing higher than telephone due to the sound and vision element.  This 
suggests that the use of rich media was able to transfer knowledge and was able to bridge a 
geographic divide as well – perhaps its most well recognised benefit. 
 
During the development phase of the knowledge transfer involving staff exchange, the move 
from exchanging explicit information (in the form of reports and documents) to the 
development of the plans for a staff exchange required the author to explain the motivations 
for the knowledge transfer, not from a research perspective (e.g. to prove that it would 
secure more tacit knowledge) but from a management perspective (in terms of better 
saturation in knowledge, learning by experience and also a career development 
perspective).  It may have been more useful to explain the activity from a research 
perspective but the lead researcher was concerned that this could have appeared to be 
coaxing the candidates to validate the research.   
 
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
186 
 
In summary, three test activities were undertaken in three different channels of knowledge 
transfer: staff exchange, joint supervision and consultancy.  In staff exchange and joint 
supervision, the first ‘research intervention’ relating to choosing a transfer channel affected 
the choice of transfer channel toward a channel that can transfer tacit knowledge.  In all 
three trial projects the second ‘research intervention’ created an environment where the 
transfer of tacit knowledge could occur by referring to the use of rich-media communications.      
 
Criticism around reliability, repeatability and generalisation can be levied against this 
research and this will be considered in more detail in Chapter 5, placed alongside the 
detailed discussion of the importance of these findings.  It is particularly interesting to note 
that within the interview relating to the projects there were particular questions relating to the 
measure of project success, and of the 19 interviewees participating in phase 2 of the 
research, only 5 offered any objective measure of success (in terms of income or turnover 
achieved as a result of the project, or follow on funds from new grant applications etc).  The 
remainder of the responses preferred to reflect success in terms of less measurable and 
quantitative results, reflecting continued engagement with the partners, employment of staff, 
ongoing activity of a company, products developed successfully etc.  This is an important 
point and will be considered in more detail in the discussion as it raised a number of further 
questions for research in this area. 
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Chapter 5 – Discussion  
 
The research undertaken within this thesis attempts to tackle a difficult issue – the complex 
relationship that exists between universities and industry.  To do this it adopts a focus on the 
way in which knowledge transfers between two parties.  Universities, HEIs and research 
institutes are rich sources of knowledge, and companies and organisations are essentially 
knowledge users.  In an environment increasingly characterised by reference to the concept 
of ‘open innovation’ (Chesbrough, 2003) the emphasis shifts away from knowledge creation 
and towards knowledge transfer or ‘flow’.  By studying recent research in the area 
(Dahlander & Gann, 2010; Huizingh, 2010 etc) the rhetoric has moved to embrace this new 
approach, however in practice the channels of knowledge transfer are still the same, and 
these channels may not support flow of knowledge as effectively as they might (Johnston et 
al, 2010; Alexander et al, 2011, Alexander et al, 2012).   
 
The underperformance of knowledge transfer is not simply confined to the research world.  
From a practical perspective the pressures of globalisation and a refocus of the emerging 
economies, who are all now striving to become ‘knowledge-based’, is amplifying the 
importance of this work.  Future policy will not only depend on investments in knowledge 
production but also in developing effective ways to realise the potential of such knowledge 
through effective transfer (Bessant et al, 2005; Perkmann & Walsh, 2007 & 2008; Sharifi & 
Liu, 2010).  This is backed up by statistics (D’Este & Neely, 2007) and this will involve the 
development of new and enhanced capabilities both on the supply side (particularly around 
enabling outward knowledge flow) and on the demand side (in terms of enhanced absorptive 
capacity). 
 
A key part of this challenge relates to two core themes in the thesis – the nature of the 
knowledge itself (tacit vs. explicit) and the channels along which knowledge could flow.  This 
chapter explores some perspectives on these challenges, comparing insights gained from 
the literature and empirical work.  To add clarity to this, each sub-section (below) starts with 
a summary of the discussion point (shown in italics) and then discusses accordingly. 
 
The relationship between HEI and Industry 
 
The triple helix (Etzkowitz, 2002) suggests that there is interdependence between 
government (who represent society and derive policy), universities (who create new 
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knowledge) and companies (who are knowledge users).  It also suggests that as the 
interactions between the parties proceed, they are in a cycle of evolution (or co-evolution).  
This suggests over time and through cycles of knowledge transfer, the parties become more 
aligned, in terms of their goals, their processes and their systems of interaction.  This in turn 
makes them more interdependent (Etzkowitz & Leydesdorff, 2000).  Therefore, is 
intervention required to improve this activity or will it happen on its own and at its own pace?   
 
Within the three ‘intervention projects’ carried out as part of the empirical work, there was no 
mention of the interventions being unnecessary.  Quite the opposite, the participants in staff 
exchange [RKTE] suggested that the interventions had “made them think about things 
differently” which they felt was “useful” and they readily acknowledged they were more 
focussed on the outcomes of their project than if there have been no intervention.  They 
even suggested they could identify when the interventions had been provided to their hosts 
in the staff exchange and when they had not.  The remaining two projects were similar in 
their results.  This suggests that whilst evolution may take a role in improving this activity, 
the intervention was not unwelcome or inappropriate.  Interventions, in this case, may indeed 
increase the rate of evolution or align the relative directions of travel more quickly. 
 
Results from a different set of interviews, undertaken by the researcher, can be considered 
at this point.  Representatives from important policy and government sectors were 
interviewed as part of a recent transnational project examining knowledge transfer5.  The 
consensus from this group was that they were all working hard to improve the outcomes and 
effectiveness of knowledge transfer across their particular activities, but that they felt that the 
rate of change was still too slow.   
 
Interviews ranged across France and the UK and compared regional initiatives for 
stimulating knowledge transfer in Northern France and Southern England.  Interviewees 
represented five sectors of the knowledge-based economy: a science park; a 
competitiveness cluster; the innovation department of a local authority; a membership-based 
knowledge transfer organisation and a university knowledge transfer office. 
 
Almost all stakeholders made suggestions to improve innovation uptake and the 
effectiveness of knowledge transfer activities. Highlights from the interviews included: 
                                                   
5
 Results from these interviews were not included in the empirical work of this thesis as the results reflect both the UK and 
France. 
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confirmation that universities need direct links with industry to be more effective; technology 
transfer is limited by funding; we need to identify and break down barriers where they exist, 
to identify and fund the best mechanisms for innovation, to create incentives for knowledge 
transfer, and to encourage business work placements, secondments and job rotation in a 
market where collaboration can lead companies to access new staff, in a marketplace where 
employment is no longer for life.  The interviews were reported by Alexander & Childe, 
(2012) and a summary Table of the interviewees and which organisations they represent is 
shown in Table 5.1. 
 
Interview Summary - Key Regional Figures 
French representation UK representation 
Director - Technopôle  Chief Executive - Science Park   
Deputy Director – Technology Transfer Office  Director - Knowledge Transfer Office  
Research and Service Manager – Local 
Authority 
Chief Economist – Local Authority 
Project Manager - Marine Competitiveness 
Cluster 
Chief Executive – Marine Competitiveness Cluster 
President – National Knowledge Transfer 
Organisation 
Chair of Committee – National Knowledge Transfer 
Organisation 
 
Figure 5.1 – Key Stakeholder Interviews (Alexander & Childe, 2012) 
 
 
These perspectives contribute toward the suggestion that whilst evolution may make this 
activity more aligned and therefore more successful, the imperatives are such that 
intervention is required to increase the rate of change. 
 
Considering success in knowledge transfer  
 
An argument could be made to suggest that supply side institutions like HEIs do not actually 
measure knowledge transfer effectiveness; instead there is an implicit assumption that the 
transaction or relationship will create some value in the client organisation. A similar 
argument can be levied at the commercial organisations who engage in knowledge transfer 
– whilst they represent the demand side of the relationship they do not measure the 
collective impact of the knowledge that they receive either.   
 
The empirical research suggested that both academics and company personnel reflect on 
the issue of ‘success’ by reference to a number of alternative indicators that relate to 
outcomes such as investment in subsequent projects, longevity of the company, number of 
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staff employed as a result of the project, income to the participating institution resultant from 
the project etc.  Only a handful of respondents referenced fiscal measures of success and 
then only two referred to the classical measure of ‘increased revenue’ and ‘increased net 
profit before tax’. 
 
The empirical study was undertaken across the southwest UK (primarily due to ease of 
access), but is arguably representative of projects that actually transfer knowledge and 
contribute to the overall UK targets for knowledge transfer. Nearly all of the projects studied 
did not record financial outcomes, nor align their respective successes with economic 
outcomes (other than Joint Supervision project 1 [3DAC] and Joint Supervision 3 [HWCE]).  
(Interestingly both projects were Knowledge Transfer Partnerships (KTP) and as part of 
these projects the overarching grant governance stipulates that a post-project economic 
evaluation be developed).  The remainder of the projects studied did not require there to be, 
nor did the interview respondents offer, any financial outputs that were common or 
comparable across the projects reviewed.  This is in spite of each project being nominated 
by their host institution as a ‘successful’ project. 
 
This finding is in line with other research – for example, in a report commissioned by the EU 
DG for Research, Holi et al (2007 & 2008) indicate that the evaluation of knowledge transfer 
projects in terms of ‘metrics’ is a complex one.  The report acknowledges the shortcomings 
that exist in the sector and suggests a range of metrics that could be studied (that include 
the majority of the measures suggested by the interview participants in the empirical work) 
but then goes on to indicate that the collection and validity of these metrics is complicated 
and fraught with interpretive issues and a lack of comparability.  The report concludes that 
the collection of financial measures, where practical, combined with a record (or tally) of 
money spent and the total number of projects achieved, whilst flawed, is the best that can be 
practically achieved in the circumstances. 
 
Deriving metrics to effectively measure an activity that is laden with subjectivity and is based 
on the perception of value to the participants is complicated and complex. In practice the 
position taken is often one which suggests that it is better to have the wrong metrics (where 
the participants acknowledge that the current metrics are not particularly fit for purpose) than 
no metrics – but better still to develop the right set. Each project studied in our research 
provided evidence of perceived success and offered value to the participants; however 
almost every one of them struggled to articulate that success in an objective and meaningful 
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way.  This did not however undermine their enthusiasm to report their projects as successful.  
Without positive stories about knowledge transfer success, growth will be difficult to achieve 
and therefore perceived success should not be dismissed, but explored and embraced. 
 
As an example, there was extensive debate on this subject during a 2-year project, 
supervised by the researcher, who was acting in the role of lead academic.  This project was 
not presented in the current research as it ended outside of the research timeframe.  The 
focus of the project was to embed the knowledge residing with the senior management team 
about their production processes, into the shop floor workers, and reciprocally to transfer the 
knowledge from the shop floor about process issues and quality performance, to the senior 
managers.  To do this, the mode of knowledge transfer focussed around rich media 
communication methods and building a media repository to retain the new knowledge   
 
Across the shop floor there was an extensive and proven metrication system that recorded 
all aspects of performance and efficiency within the processes used to make the product.  
Job Instruction Training (JIT) was introduced as a way of taking the knowledge from the 
senior managers, by externalising it, making it explicit in the form of short workflow cards, 
and then getting them to lead small groups of workers through the process, based on the 
cards.  Whilst this proved popular with both the shop floor and senior managers, and by 
using video recordings of sessions, rich media could be captured and stored for future use, 
the company still were unable to recognise the effect that this activity was having on their 
outputs and metrics. 
 
Part of the project revolved around creating a balanced score card of metrics.  Extensive 
work was undertaken to try to decide what should be measured.  The options discussed 
ranged from ‘tangibles’ like scrap, waste and rework and ‘intangibles’ such as the amount of 
knowledge transferred (by realising metrics around the number of hours spent training [as an 
input metric] or worker performance against ‘competence assessments’ [as an output 
evaluation] etc). The outcome was a scorecard that was heavily weighted to input metrics 
alone and that did not record process-based tangible measures, because the relationship 
between ‘knowledge in’ and ‘improved outcome’ could not be defined to any suitable level of 
reliability. The company, however, employed a full-time member of staff to complete the 
activity after the first 2 years and heralds the project as a complete success. 
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One possible explanation for the inability to define the ‘right’ performance measures and 
indicators of success is that in projects focussed on the transfer of knowledge at least some 
of the knowledge is intangible.  This brings out a key theme discussed earlier in the thesis; 
when working with tacit/intangible dimensions of knowledge many authors acknowledge 
(Polanyi, 1966; Teece, 1998; Grant, 1996; Beckman 1997 etc.) that it is hard, if not 
impossible, to externalise, outside of a person, and therefore difficult to transfer. 
 
Types of Knowledge 
 
Philosophical debate contributes to the understanding of knowledge and how to seek it out 
and transfer it - but from a practical perspective do these perspectives aid in understanding 
knowledge transfer or just confuse the issue?  On the ground, people do not always see the 
philosophical differences or recognise the different perspectives, however, knowledge is 
complex, so simplifying it makes it more accessible.   
 
As we noted earlier, there are different schools of thought relating to how knowledge is 
created.  A positivistic stance suggests that ‘truth’ and therefore ‘true knowledge’ can only be 
created through an absolute reference to staunch ‘scientific’ and wholly ‘objective’ study.  A 
more phenomenological stance suggests that knowledge is created as a result of the 
interactions of humans whilst existing in a society and that what we know is a result of what 
we have done, who we have met, the environment we live in and how we see the world.  
These different perspectives are philosophical perspectives and have asserted respective 
theories relating to the creation of knowledge - referred to as ‘mode1’ and ‘mode 2’ 
knowledge creation in the literature (Gibbons et al, 1994; Nowotny et al, 2003). 
 
Two cultures of knowledge would also appear to have arisen around this split, those that feel 
knowledge can be separated from the knower (and therefore traded and transferred) and 
those that feel that knowledge can not be separated from the knower. 
  
In the empirical work there were a number of direct questions posed to each respondent that 
presupposed that knowledge is transferrable, in some form.  None of the interviewees 
questioned this or argued that knowledge was not transferrable and they all suggested that 
the knowledge was transferred to some extent.  This suggests that knowledge flow is not 
unachievable from their perspective.   
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Arguably in interviews with respondents talking about knowledge transfer projects there was 
little, if any, explicit recognition of the idea that knowledge cannot be separated from the 
knower and cannot be transferred.  In similar fashion when provided with summary 
definitions of the ‘properties of knowledge’ (tacit and explicit) and examples of how these 
typologies of knowledge manifest themselves, each interview respondent appeared quite 
comfortable with the differentiation between tacit and explicit knowledge.  They did not 
question the dichotomy and were able to answer questions on the subject adequately.    
 
If we reflect this back to the literature there is recognition across a number of authors that 
the Cartesian split (between the knower and the known) and the polarised attitudes to the 
creation of knowledge (Mode 1 and Mode 2) is not always useful.  Many authors (Cohen & 
Levinthal, 1990; Nonaka & Takeuchi, 1995; Zander & Kogut, 1995, Engstrom & Middleton, 
1999; Moustafa & Jones, 2003 and Chilton & Bloodgood, 2008) urge a combined 
philosophical perspective be adopted when seeking out knowledge, and recognise the split 
between tacit and explicit knowledge as a solution to the Cartesian split.  The Cartesian split 
did not appear within the results from the empirical work and if we consider the background 
of the respondents, and the distribution between science and social science in the subject’s 
focus of the projects, both philosophical perspectives should have been adequately 
represented.   
 
The point to be made here is that the Cartesian split and the philosophical perspectives of 
knowledge creation create complexity and staunch views polarise the field, for example, the 
discourse between Nonaka & Takeuchi’s SECI model (1995) and the views of Tsoukas 
(2005) and Gourlay (2006).  Many authors feel this can be overcome with practical 
reasoning.  From this practical focus comes the introduction of different types of knowledge 
(tacit / implicit / explicit) and these can be considered as offering different benefits for 
different situations.  The recognition of this is important; however, people will only pay 
attention to what they know - so by introducing simplistic categorisations an improvement in 
the understanding of knowledge transfer may result.  People do not generally pay attention 
to the types of knowledge, but when these are brought to their attention they are comfortable 
with them. 
 
Studying Knowledge 
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When considering the transfer of knowledge, the type of knowledge matters.  Also the types 
of knowledge may impact on the effectiveness of the transfer of knowledge, but this will 
depend on focusing on both explicit and tacit dimensions and this has not be done 
extensively. 
 
There are two authors at least who set out to establish the role of tacit knowledge in 
knowledge transfer performance, through empirical study.  Chilton & Bloodgood (2008) 
develop a set of practical questions that aim to seek out tacit knowledge and identify its 
existence, without first making it explicit.  This is the important aspect of their study that 
makes it unique.  Other researchers have carried out extensive study looking at creating and 
referencing blueprints for knowledge, as it resides within an organisation, by mapping explicit 
manifestations of knowledge.  Arguably processes and systems are manifestations of explicit 
knowledge and there is an extensive body of literature focussing on process management 
and quality systems and their role in knowledge management.   
 
In Chilton & Bloodgood’s (2008) study they present the use of purposive questioning to 
establish the location and extent of tacit knowledge within an organisation.  The questions 
relate to an individual knowing that they have tacit knowledge and their ability to tell the 
investigator that they have it.  Their results suggest that this method can be used to locate 
tacit knowledge, but they are quite comfortable with it being retained in a tacit state (not 
externalised from the knower), if the location and extent of it are known by the organisation. 
 
Harlow (2008) focuses on the tacit knowledge that is retained within an organisation.  
Instead of trying to seek it out, by externalising it, the research uses a ‘Delphi’ study to try to 
identify repositories, process or systems (falling under the title Knowledge Management 
Systems) and then tries to categorise these by how likely they are to be able to retain tacit 
knowledge.  This research contributes theory to the earlier point about transferring tacit 
knowledge, but more importantly suggests that tacit knowledge can be stored outside of the 
knower too. 
 
A new school of thought within inter-company knowledge transfer aligns with this theme and 
emphasises a recognition of tacit knowledge and suggests the retention of tacit knowledge, 
outside of the organisation - without the need to internalise it.  This example looks at how 
companies are using their networks to retain knowledge, particularly tacit knowledge, mindful 
of the costs associated with internalising knowledge arising from a partner, that at that 
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particular time they may have no use for.  The research, undertaken by Lichtenhaler (2008), 
relates to ‘relative capacity’, as opposed to ‘absorptive capacity’.  Absorptive capacity 
determines how a company can absorb external knowledge and apply it and was developed 
by Teece (1998).  Relative capacity is an indication of how effectively a firm can retain tacit 
knowledge across the network of contacts that they have – accessing and bearing the cost 
of internalisation as and when they require it. 
 
The empirical work undertaken within this thesis does not contribute to this point expressly 
as each knowledge transfer project was primarily aimed at internalising new knowledge 
within the partners, however some insights may be gained from the networking project 
interview.  The network project [AEDS] was a knowledge network, developed across the 
southeast UK to bring together companies and academics working in the field of marine 
renewable energy.  The project aims were “to catalyse collaboration by bringing more 
innovation to market” and the project ran for 3 years and engaged more than 100 members 
(representing companies and academic researchers equally).  The interviewee (the project 
manager representing the government fund body), suggested from the outset that the project 
was aimed at transferring tacit knowledge between the parties to create an ability to develop 
projects that could “tackle spills and incidents” arising from marine renewable energy 
development projects. 
 
The interviewee explained the role that tacit knowledge played, as the project started with 
extensive face-to-face interaction.  This acknowledged the transfer of tacit knowledge, but 
also recognised that as the project progressed there was a reliance on explicit knowledge 
transfer, across email and via other lean media communication channels.  The respondent 
then suggests that the network was then “held together” by tacit knowledge of the partners.  
This could be suggested to be similar to the theory presented by Lichtenhaler (2008) about 
relative capacity – knowledge retained within the network that gave it cohesion, but without 
the need to absorb the knowledge at that time. 
 
A recent paper (Bessant et al, 2012) looks at the issues of peer-to-per learning through 
structured networks and calls on results from empirical work undertaken in the southeast of 
the UK, to substantiate the claims that knowledge can travel effectively across, and reside 
within properly managed and led, peer-to-peer learning networks.  This again suggests that 
the network in some way is able to retain tacit knowledge, across its members and this 
relates to the findings from the empirical work as the network example is rated as likely to 
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achieve the transfer of tacit knowledge and the project example expressly talks of tacit 
knowledge being retained and transferred.  
 
Whilst these pieces of literature do focus on the tacit dimension, they are not representative 
of the majority of the empirical research undertaken in the field of knowledge transfer 
(Sheffield, 2009).  There is lack of empirical work studying the types of knowledge in 
knowledge transfer.  One possible explanation for this is if knowledge is positioned as an 
intangible, wholly residing within the knower, then, from a strategic management 
perspective, manage the ‘knowers’, we are, by default, also managing the knowledge.  It 
may be that this is why knowledge management is acknowledged as arising from the 
‘resource-based view of the firm’ which suggests that land, labour and capital are the key 
resources that require management.  Within this statement the inference could be drawn that 
by managing labour, organisations are by default managing their knowledge, especially if 
they are thinking about what people know / can do.  
 
In addition to the relative lack of empirical work by others that relates to the properties of 
knowledge and knowledge transfer, the polarisation of the attitudes toward knowledge 
(evident from the literature, but not evident in our empirical work) could be responsible for 
the split between ‘knowledge-based management’ (positivistic and arising from the 
disciplines of computer science) and ‘strategic knowledge management’ (aligned to a 
phenomenological stance and arising from business and social science).   
 
One common theme in knowledge management is that knowledge (and the transfer of 
knowledge) matters, but is not always addressed.  By making the ‘nature of knowledge’ 
more understood it might become possible to manage it in more active fashion than has 
been reported by the literature to date. Arguably knowledge-based competition will depend 
less on simple possession of knowledge resources/assets and more on the ways in which it 
can be deployed, configured and extended.  The empirical work reported in this thesis 
suggests that by producing simple and practical frameworks where knowledge transfer can 
be visualised, the subject can be brought to the fore.  This was the fundamental aim of the 
knowledge transfer framework developed as a response to research question 3.  
 
Managing knowledge 
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Literature suggests that by developing a sensitisation framework (Epp & Price, 2008) people 
can be made more aware of a thing – especially if that thing is intangible or hard to visualise. 
By sensitising people to something that they do not normally pay attention to, they are 
therefore more likely to consider managing it.  If they remain unaware of the types of 
knowledge and the role that tacit knowledge can play, then they are less likely to focus on it. 
 
To help improve the understanding of the role of the types of knowledge the research in this 
thesis developed a visualisation framework.  The aim of this framework was to sensitise 
people to the types of knowledge and position the transfer of knowledge into a visual frame 
where they could reflect on what they were going to do, or about what they had just done.  
The framework is repeated as Figure 5.1 below. 
 
The framework presents three types of knowledge (tacit, implicit and explicit) and shows the 
continuum on which they can be placed.  It shows the two main stakeholders in the transfer 
and it shows arrows to indicate the transfer of knowledge in each of the states, suggesting 
that the transfer of knowledge is possible in each state. 
 
One particular comment from the interviews, which started with the realisation from the 
interviewee that tacit knowledge had been essential in the project, but not something they 
had actually set out to acquire, related to the framework in quite some detail.  They 
discussed the types of knowledge that the parties had at the outset, they considered the 
extent and they both codified their knowledge and then transferred it in the form of diaries 
and transcripts, before trying to comprehend each other’s work [KELL]. 
 
The framework enabled the respondent to consider his actions, reflect on them and then 
consider the actions of their partners too and as the literature suggests, by doing this they 
are becoming sensitised to tacit knowledge – this was a useful outcome.  
 
As a further example taken from the intervention projects, the respondents [GRAD 1 & 2] 
from the consultancy project stated “normally the company would map out their requirements 
explicitly, however talks with the company explaining and sorting out terms etc really 
involved the transfer of tacit knowledge”.  This respondent is comfortable in discussing the 
role that tacit knowledge played and appears ‘sensitised’.  His colleague in the second 
interview elaborated with more detail “we were in between the areas [on the framework] and 
the range of exchange was tacit first and then as the project developed, more explicit.  A 
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document exchange was an example where explicit would have been acceptable, but 
[context of project] it was essential that interaction occurred and the framework reinforced 
this for us”.  
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Figure 5.1 – The visualisation framework (repeated from Figure 4.2) 
 
 
This second case lends support to the concept of a knowledge continuum existing and also 
recognises the usefulness of a framework in assisting people to visualise the transfer of 
knowledge, along this continuum. 
 
In a third project the respondent was prepared to start to offer proportions for each type of 
knowledge transferred (ICO3 suggested 80% tacit / 15 Implicit / 5% explicit).  Firstly this 
supports the earlier suggestions that people are comfortable with the concept of properties 
of knowledge, but it also indicates that the framework provided a tool with which to start to 
consider the ratios and quantities of knowledge being transferred.  It also suggests that in 
respect to collecting benchmarks and performance metrics, a more quantitative approach 
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might be adopted in future studies.  Other comments from the interviews suggested a desire 
to see the model consider levels of trust (again another intangible and subjective 
component) and also time, with references ranging from establishing a time-line as the X-
axis to trying to replicate the models but in a three dimensional, cyclical format.  Again each 
person is becoming sensitised to the role that tacit knowledge can play in a knowledge 
transfer and they are reflecting on what they did in a different way.  The role of reflection is 
one of the key learning mechanisms to develop tacit knowledge and is also central to the 
learning achieved through ‘action learning’ (Collis & Hussey, 2009).  
 
Not only is the reference to tacit knowledge useful during the planning stages of a project, 
the experiences from the interviews demonstrate how important it is to reflect on a project to 
establish if tacit knowledge did transfer and if so to what extent.   
 
To further represent this, one particular project relates to the development of a ‘design for 
manufacture’ capability within a small, traditional, boat building firm [3DAC].  During the 
project the company received new knowledge on the use of 3-D AutoCAD and learned the 
fundamentals of designing components that could be readily manufactured with the new 
equipment, that the project had led them to purchase.  During the interview the company 
partner, a senior company employee, was able to visualise the knowledge flows that 
occurred and stated “we could not have achieved the project without the flow of tacit 
knowledge, however both types of knowledge flowed back and forth (tacit & explicit).  We 
spent about 5-10% of our time communicating face-to-face to ensure we were 
communicating effectively and these were really active engagement sessions, brainstorming 
etc.  All parties have tacit knowledge to transfer but it is difficult to get across9.eventually 
the ideas become better defined and are transferred as explicit knowledge, in the form of 
design, business plans and presentations.  There are adopted by and become part of [the 
company] knowledge make-up”.  The respondent was clearly able to understand the 
different flows of knowledge at different times by referring to the framework. 
 
In summary, when presented to the interview respondents the framework was well received.  
A number of respondents suggested improvements (examples of which are cited above), 
while the remainder either wished to discuss it or just acknowledge that it represented how 
knowledge had transferred within their project.  
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The framework and the understanding gained from the knowledge transfer cases were 
developed into a conference paper (Alexander & Childe, 2011).  The discussion presented at 
the conference suggested that “the framework tool can be applied to stimulate innovation by 
allowing managers to select the most appropriate channels for transferring knowledge into 
companies from universities, using such channels as staff secondment, jointly supervised 
projects, consultancy, contract research etc.  The research also allows universities to 
configure their offerings to industry in order to tailor their activities to offer the maximum 
benefit according to the situation and the type of knowledge to be transferred”.  The 
conference paper was well received by the attendees and has been invited for inclusion in 
an edited book on university – industry interactions.   This suggests that the framework 
resonated amongst the reviewers/editors.    
 
Channels of Knowledge Transfer    
 
Mechanisms exist, which are referenced in the literature, which transfer knowledge. These 
mechanism are referred to as channels and seem to be consistent across both Europe and 
the US and identify similar activities.  However there is no single framework of channels 
which could be useful for building on when undertaking future research or policy study.  
 
As already noted, there is considerable pressure to improve the transfer of knowledge from 
universities and other knowledge creators to application by industry (DTI, 2003; DIUS 2008 
etc).  This is not simply a UK issue; it is replicated cross all major advanced economies and 
increasingly forms part of the BRICs agenda. (OECD, 1996 & 2002, AASCU, 2001), 
However it could be argued that much of the effort to improve such knowledge flow involves 
increasing the production rather than enhancing the transfer of knowledge – and in part this 
reflects a lack of understanding around mechanisms and channels to enable flow. 
 
A number of authors have explored mechanisms (or channels) of knowledge transfer 
(Schmoch et al, 2000; Agrawal, 2001; Schartinger et al, 2002, Bommer & Jalajas, 2004; 
Murray & Peyrefitte, 2007; Holi et al, 2007 & 2008).  Some of this relates to the transfer of 
knowledge within an organisation, some relates to the transfer of knowledge between 
organisations and others specifically relate to the transfer of knowledge between higher 
education and industry.  From the HEI-industry channel related literature, it becomes clear 
that the channels are predominately very similar in their make-up. 
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For example, universities have for many years offered consultancy services to companies.  
When a company is presented with a problem that requires a certain set of skills, or 
equipment, they are able to turn to a range of service providers who may solve these 
problems.   In the past, Universities have established themselves as one of these service 
providers, using their highly specialised equipment or staff to undertake this work.  One 
example of this is the evaluation of samples using high-powered microscopy.  Often 
microscopy equipment, which is extremely expensive, very labour and maintenance 
intensive and often physically sizeable too, is purchased by a University to undertake 
research.  Universities are often able to sell “time related services” where companies provide 
samples or specimens that they wish to have analysed using the equipment – equipment 
that they could not purchase or maintain for themselves. 
 
Another well trodden pathway between industry and higher educations is patents and 
licenses.  Research, by its very nature, often discovers something new and this discovery 
can often be protected under a patent and the rights to use the discovery made available to 
commercial organisations via a licence.  Here the company pays the university to use the 
intellectual property registered within the patent, to make a commercial return.  A license fee 
is typically paid to the university, either upfront or over the period of exploitation. 
 
Consultancy and Patenting represent only two such channel of engagement, and the 
channels reviewed in the literature were synthesised into a combined framework (or list).  
This combined list was then reviewed as part of the first ‘trial’ phase of the empirical work 
and revised and synthesised definitions were developed accordingly.  The list is shown in 
Table 4.4. 
 
In preparing to undertake the empirical research it became clear, from the literature studied, 
that improved awareness (resultant in part from the development and presentation of the 
visualisation framework) and exploration of potential knowledge transfer channels could 
prove useful.  The authors that had referenced the channels, which included the authors of 
the EU metrication report (Holi et al, 2008), all acknowledged a similar list but were unable to 
make comparison between the channels and their relative capability to transfer knowledge. 
   
What was lacking in the literature was a common set of channels, with comprehensive 
definitions, that could be used as a framework from which to build on.  The combined list and 
definitions developed within the empirical work could be considered to be such a framework.  
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According to Wacker (1998) an important step in developing useful research material that 
can be applied to real world situations is the development of a framework, and whilst the 
visualisation framework is one such output from the empirical work, a second could be the 
framework channel list.  During the empirical work the framework list was used to explain the 
range of channels studied. 
 
Comparing knowledge transfer channels 
 
From a policy perspective a ‘framework channel list’ should be of value.  It could provide a 
way of comparing knowledge transfer channels; it could be used as a proxy to compare 
service activities between universities.  It could be used to represent not only what they 
know (knowledge base) but also to simplify the ways in which they can make that available – 
knowledge flow.  Further it could also be used to consider the differences between channels 
when making a selection, so could be useful for companies as well as academics, as they 
plan a knowledge transfer. 
 
The empirical work focussed on trying to better understand the work of Schmoch et al 
(2000), by comparing the list of channels that he produced with a range of channels 
presented by other authors.  The synthesised list that resulted was used to reference the 
projects within phase 2 of the research.  Subsequently the combined list has also been used 
as an aid for comparison in a number of situations.   
 
It was observed by researchers in France and the UK, studying innovation intermediaries 
that on a day-to-day basis, knowledge and technology transfer practices are mainly 
organised and implemented by Transfer Offices (TOs – the titles for these offices may differ 
across the regions and can be Technology Transfer Offices, Knowledge Exchange Offices, 
Research & Knowledge Transfer Offices etc).  Their study looked at these practices and 
compared a French office on with a UK office. 
 
French Transfer Office (FTO) – A collective of staff, working within a “virtual” technology 
transfer organisation, based in northern France.  FTO consists of around 30 staff that 
collectively represent eight universities across this region.    
 
UK Transfer Office (UKTO) – A transfer office that employs around 60 staff, based across 
three campuses and representing one research-led university, in southwest England.    
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The objectives of this research study were to:  
 
1- Identify different models of knowledge or technology transfer, within a context of 
open innovation, by considering both the comparative levels of activity and the 
support provided by the respective Transfer Offices accordingly;   
 
2- Highlight, within each model, the most important outcomes achieved by each 
Transfer Office; 
 
In order to achieve this, the researchers leading the study wished to first compare the 
relative offerings of each knowledge transfer office.  They did this by developing a four 
dimension model and also a more detailed comparison for the two offices, based on their 
service offerings.  The channel framework was used for this, alongside a number of other 
factors – each factor making a contribution to the relative governance mode for each 
channel accordingly.  The research focuses on the continuum between relational 
governance and transactional governance (Alexander & Martin, 2012). 
 
According to Poppo & Zenger (2002) formal contracts represent promises or obligations to 
perform particular actions in the future.  They suggest that the more complex the contract, 
the greater the specification of promises and obligations.  They also suggest relational 
governance is more than a contracted (or transactional) commitment and “governance of 
inter-organisational exchanges involves more than formal contracts.  Inter-organisational 
exchanges are typically ‘repeated exchanges’ embedded in social relationships” (Poppo & 
Zenger, 2002 p.709).  
 
In practice transactions are embedded in plural forms of coordination operating 
simultaneously and to classify each channel with respect to its dominant form of governance 
– relational or transactional – the researcher use five main components, taking into account 
the forms of interaction, the kinds of knowledge, and the inherent risks in the collaboration. 
These are shown in Table 5.2.  
 
The third indicator is an adaptation of Alexander & Childe’s (2012) indicative classification 
which builds on Schmoch et al’s (2000) work.  The comparison is also based on the 
framework channel list. Further, another construct used in the comparison is the levels of 
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‘face-to-face’ interaction, reflected by Murray & Peyrefitte (2007) and originating in Schmoch 
et al (2000). 
 
 
Assessment criteria for knowledge transfer channels  
(indicator: measure) 
 
1 – Formality of interaction: formal vs. informal 
2 – Geographic Proximity: extent of face-to-face interaction 
3 – Typology of knowledge being transferred: degree of explicitness 
4 – Mode of conflict resolution: 3rd party intervention 
5 – Relational embeddedness - new to HEI Engagement  
 
Table 5.2 – Relational or transactional governance selection (Alexander & Martin, 2012) 
 
 
The results from the study are interesting.  A ranking method was developed where (+1) 
denoted a channel with a positive relationship, (0) represented a variable relationship and (-
1) a negative relationship. This is shown in Table 5.3. This enabled a cumulative ranking to 
be presented.  The channel framework was then used once again as a basis for comparison 
of relative intensities in each channel and to articulate the relative strategies from each 
office.  This is published by Alexander & Martin (2012). 
 
In a second study, completed by Alexander et al (2011) the channel list was presented once 
again and this time used to consider a range of variables that could be used to indicate the 
appropriateness of open innovation intermediaries’ strategy and service offerings.  This 
research used the channel framework as a way of contrasting the results of Sharifi & Liu, 
(2010) research into knowledge transfer offices, Readman (2010) research into research 
and technology institutes, alongside the Alexander & Martin (in press) study.  Each of these 
subsequent studies is based on the results of this thesis and is published accordingly. 
 
The indicative channel ranking and framework list provides an indication of the wide range of 
channels available and the implication is that a much more tailored choice can be made 
regarding routes to transfer knowledge in different situations. This appeared within the 
empirical work – some channels achieved different results than others and some appeared 
more suitable for the transfer of tacit knowledge than others. 
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Whilst it is possible to dismiss this variance with respect to context, academic motivation and 
company capability, it does not dilute the point that the choice of channel is an important 
determinant of a successful outcome.  This is not altered by the earlier perspectives on 
success and the difficulty in objectifying or quantifying this success.  The respondents from 
the interviews are all clear on being involved in a successful project and are all capable of 
addressing the difference between the types of knowledge that was transferred within their 
project (once sensitised to it).  Each respondent in turn indicated that tacit knowledge 
contributed to their project and with additional tacit knowledge their respective projects may 
have ranked as even more successful.  This could have been achieved if a different chanel 
was chosen.   
 
Selecting channels for tacit knowledge transfer 
 
By identifying how likely each channel is to transfer tacit knowledge, an incremental step can 
be taken, beyond just sensitising people to tacit knowledge, but actually making a change to 
the operational mode or outcomes of knowledge transfer projects. 
 
This brings us to a key theme in the thesis – the problem of tacit knowledge.  As already 
noted, this represents a key component of the knowledge required to be transferred but its 
intangibility – its ‘slippery’ character – makes it difficult to work with and by extension, to 
design appropriate mechanisms to incorporate it into suitable knowledge transfer channels.  
 
As Perkmann & Walsh (2007) suggest, there is a correlation between the transfer of tacit 
knowledge and potential success in knowledge transfer.   The key question raised is, of 
course, how?  The work of Schmoch et al (2002) provided an important basis for the further 
consideration of a channel’s ability to transfer knowledge.  His original work referenced the 
different channels to try and provide an initial evaluation of relative strengths and 
weaknesses associated with these with respect to transferring tacit knowledge.  
 
As discussed earlier in the literature review, there is some work on the idea of ‘channel 
matching’ by Schmoch et al (2000) and Schartinger et al (2002).  The Figure (originally 
shown as Figure 2.17 and repeated here as Figure 5.2) summarises this work and it offers a 
way of comparing the channels and suggests that the channels have different transfer 
characteristics.  The Table refers to the level of face-to-face interaction, the level of 
formalisation and the level of tacit knowledge that a channel may typically contain.  Each 
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categorisation relates to the term typically, which suggests a recognition that each channel 
may differ for some particular projects, but in general the research suggests that the 
channels comply with the given categorisation.   
 
What is missing from the table presented by Schartinger et al (2002) (shown as Figure 2.17) 
is reference to empirical work that either confirmed or contradicted the proposed 
categorisation.  Similar analysis is presented, along with accompanying empirical research, 
by Murray & Peyrefitte (2007) that relates the level of face-to-face interaction with the 
potential for a channel to transfer tacit knowledge, but this is set within an intra-company 
context and reflects a different set of channels of knowledge transfer.  What their research 
does suggest is a scale, developed by Lengal & Daft (1986), which relates the potential for a 
communication channel to transfer tacit knowledge to a channel’s media-richness. 
 
To further build on this comparison the empirical work uses the visualisation framework as a 
point of reference, alongside the framework channel list, and contrasts these against the 
knowledge transfer projects reported within the empirical work.   
 
The results were developed into an indicative classification and whilst it was not practically 
possible to identify and obtain interviews from each channel of knowledge transfer, a 
representative distribution of projects across the majority of the channels was achieved.  (It 
would have been interesting to obtain an interview for the graduate recruitment channel, so 
that there could be comparison with the categorisation provided by Schmoch et al (2000) as 
this was one area of confusion from the literature and empirical work).  The indicative 
classification is shown in Table 4.6.   
 
This research question was explored in each of the three phases of the research and the 
results were consistent.  The majority of interviewees recognised the importance of tacit 
knowledge and confirmed that the success of their respective projects was as a result of tacit 
knowledge being transferred. The implication was also that if greater levels of tacit 
knowledge had transferred the likely success of the project would be greater (although this 
begs the question of how to dimensionalise and measure quantities of tacit knowledge).  
 
In particular one commentary from the empirical work referred to the transfer of tacit 
knowledge as fundamental; in one interview the suggestion was made that without the 
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transfer of tacit knowledge, there could be little value achieved by the transfer of explicit 
knowledge.   
 
This suggests that in order to comprehend explicit knowledge (arriving in the form of written 
material) there must be some intrinsic, tacit knowledge present in the receiver that they had 
transferred in previously.  This would relate to Polanyi’s (1966) theories of the typologies of 
knowledge, which suggest that to comprehend explicit knowledge we must be able reference 
it to something tacit that we have already understood.  This is similar to Piaget’s theory of 
learning (1927) that suggests that for information to be internalised and turned into 
knowledge, there must be some reference to existing knowledge.  It also forms a central part 
of Cohen & Levinthal’s (1990) absorptive capacity theory which argues that it is important to 
be able to do R&D to build a knowledge base which then provides the framework against 
which new external knowledge can be assessed. 
 
Another respondent equated a number of steps in a design project to their relative 
knowledge typologies, again demonstrating a comfort with the differentiation of tacit and 
explicit knowledge and also a clarity as to when the knowledge is required [RDEP – M1]. 
 
In the action-research style projects, this use of the channel framework list, the visualisation 
framework and the indicative channel classification, were well received and considered to be 
pertinent and useful.  They were explained as “making you think about things in a different 
way” [RKTE], demonstrated the potential to shorten the time within which project outputs 
were delivered [GRAD2] and showed the framework “really worked” [GRAD1] as a way of 
visualising the flows of knowledge.  Particularly within the joint supervision project [HWCE], 
which as a result of the knowledge transfer reported an increase in net profits of more than 
£300k (which they attributed to improved operational efficiency of 28%, targeting only 
profitable contracts of 27%, longer duration contracts of 33% and increased production 
capacity of 27%) they were able to articulate the value of the tools developed.   
 
When questioned, the company respondents stated “The people who fund the project [in 
reference to the grant body] want explicit knowledge because they want to be able to 
measure it.  Some explicit knowledge is needed, but the essence of the project, and its 
greatest benefit, is the transfer of tacit knowledge”.  Whilst reflecting on the framework the 
university respondent stated that “most of [the knowledge transferred] is in the implicit stage 
and it happens on a continuum”.  The company respondent, in this case the Managing 
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Director, stated “[the knowledge flows] were definitely happening but at different rates and in 
numerous forms, some of which is still going on [the interview took place 6 months after 
project completion] and I would say that we are at the implicit stage for embedding (on right-
hand axis of the framework)”. 
 
Referring to tacit knowledge provides a practical solution for channel comparison.  It can be 
used at the outset, when selecting which channel to use to meet the particular needs of the 
project.  It is important to note that the research reported here does not suggest that the 
level of tacit knowledge should be considered as the only variable that affects the choice of 
the channel but it should be a consideration, based on an understanding that success can 
result if tacit knowledge is transferred.  
 
Within the empirical research an attempt was made to explore the matching of channels with 
tacit knowledge transfer requirements. An intervention, structured around three key actions 
to undertake when developing a project, was developed and tested in some of the cases.  
 
The first research intervention was shown to have impacted on only one of the three test 
projects, inasmuch as it was able to alter the selection of the channel.  This project changed 
from an exchange of documents to an exchange of staff.  This was the result of considering 
the likely channels and selecting secondment / staff exchange.  The selection of the channel, 
however, was within the management jurisdiction of the researcher at the time and therefore 
is open to criticism relating to researcher bias.   
 
In the remaining two projects, it was not possible to change the channel selection, although 
in the second project a choice was made between two relatively similarly ‘priced’ channels, 
based on a combination of duration and an aspect of tacit knowledge potential.  The third 
project was constrained due to the nature of the work.  
 
The second research intervention calls for a ‘mode of operation’ or a ‘statement of intent’ to 
be established at the outset of a project.  This relates to encouraging the participants in the 
project to communicate, where possible, using communication media that are considered to 
be rich, as opposed to lean.  The literature suggests that there is a continuum that spans 
across the media-richness of communications media and this continuum is presented by 
Lengal & Daft (1986).  A diagram of the media richness scale is shown in Figure 2.7. 
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 The richest type of media interaction is face-to-face communications, with a descending 
scale toward unaddressed, memo or notice-type communication as the lowest.   This 
research intervention suggests that different interactions and communications bring about 
different outcomes and aligns with the suggestions from Murray & Peyrefitte (2007) and also 
Gorovaia & Windsperger (2010).  
 
The empirical work tried to explore the issue of the role of richness in media in enabling the 
transfer of tacit knowledge. The underlying concept was that the practical activity of 
changing the communication channels would have an effect on the amount of tacit 
knowledge transferred, by promoting communication that is media-rich.  This follows ideas 
developed by Murray & Peyrefitte in the context of health-care intra knowledge transfer and 
with participant observation rather than participant interaction.  The results suggested that 
this activity may be of practical use.  Each of the interview respondents acknowledged that 
there may have been increased levels of tacit knowledge transferred; however, the evidence 
is limited to only three projects and has not been measured in an objective way.  Further the 
outcomes of the projects may or may not have occurred and a direct correlation to the 
outcomes and the impact of altered communication cannot be ascertained, other than to 
reflect on the interview respondents’ opinions.  The method used in this study to collect data 
(via transcribed interview cases) is however identical to the methods used by Murray & 
Peyrefitte, so there is a comparability of methodology. 
 
The results from the empirical work undertaken in Phase 3 do bring about a question “why 
were these research interventions not tried out on a larger sample of projects?”  The answer 
to this lies in the chronological activities taking place in research phases 1, 2 and 3 and also 
the considerably variable duration of the test projects.  Phase 1 and Phase 2 of the research 
lasted approximately 2 ½ years from start to finish.  This duration does not represent activity 
time, but reflects time that elapsed whilst practically scheduling and undertaking the 
research activities (expert panel interview and web-based community of practice work) and 
then deriving and developing the project list, from which to conduct interviews under Phase 
2.  The interviews undertaken during Phase 2 of the research reflect an elapsed time of 
more than 15 months, from developing the first interview contact to closing the final interview 
(19 interviews across 16 different projects). 
 
Once these were complete the findings were considered and the decision taken to try to 
explore theory further using action research type projects, three projects were selected at 
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random, based on access, but with the second project lasting 24 months, the empirical 
phase of the project ended up nearly 2 ½ years in total.  To be able to intervene at the 
commencement and then record the outcomes in the phase 3 projects meant an increased 
sample number would have extended the empirical phase considerably, if a balanced 
selection of projects were chosen.  The aim of the phase 3 work was not to test the theory 
but to explore the application environment and to consider the content of the tools 
developed. 
 
Are the tools that have been developed useful for all the triple helix stakeholders?  
 
The framework channel list, the visualisation framework and the indicative channel 
classification are equally founded on literature that is non-specific in origin (e.g. does not 
originate from only company specific or academic specific literature).  When it comes to 
satisfying the needs of the triple helix stakeholders, the tools developed should be equally 
valid.  
 
A possible consideration to review when thinking of the possible application of the tools 
developed within this research is the two-sided nature of the process of knowledge transfer.  
Previously we have considered the need for project goals to align, to keep the channels 
working smoothly, and when selecting a channel for knowledge transfer, agreement must 
also be reached between the two parties about which one to use. Each partner has a 
potentially different set of selection criteria. For example, a company may be constrained by 
their available funds (price), their staff that they can spare to work on the project (resource), 
their ability to travel to meet the partner (geographic) and their attitude toward bringing in 
new knowledge (motivation).  The factors affecting the activity of knowledge transfer are 
suggested by Prigge (2005).  Each of these may affect a company’s choice of a channel.  
Likewise the university may have a desire to earn income from the activity (price), may 
struggle to provide the staff to work on the project (resource), may not wish to travel to meet 
a company partner (geography) or desire to engage with the company partner (motivation).   
 
Whilst there is fundamentally little difference in the applying the channel list, depending on 
whether the choice is based on company or academic motivations, it has been noted that 
one of the channels is considered quite differently when viewed from either side of the 
transfer.  Contract Research & Consultancy is defined as “where a company has a problem 
and wishes for either: a “known” solution to be applied to their problem (Consultancy); or an 
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unknown solution be researched and proven and then presented to the company in order for 
it to be applied to the company problem”.  In the interviews there was some consternation as 
to whether this channel should be separated into two channels.  The justification differed 
depending on whose perspective was prevalent. 
 
The company representatives only recognised the word consultancy – which they equated 
to the purchasing of external skills to solve a problem that they could not answer internally, 
or for which they felt an external perspective important.   The university however 
differentiated between contract research and consultancy in respect to whether the 
knowledge being applied to the problem already existed or not.  This led them to make a 
differentiation between the sub-elements within this channel, however this differentiation 
meant little to the company personnel. 
 
Other than this channel differentiation, the application of the visualisation framework and the 
application of the research interventions were shown to be equally applicable, the interviews 
undertaken with the company personnel in the action-research style projects all 
encompassed multiple interviews with personnel from each side of the transfer, and the 
results were consistent.  Therefore the tools are equally valid for each stakeholder. 
 
The other factor that could fundamentally affect the choice of channel is the agreement of 
the overall aim of the project, as this must reflect the collective desires of the company and 
university.  For example a joint academic publication may satisfy the desired outcomes of 
the academic and also provide a transfer of tacit knowledge about the subject and the 
context of application, not from reading but from working together to create the paper.  But if 
the driver from the company perspective is to embed new knowledge in their organisation, 
the channel may not provide this without significant additional investment of resource from 
the company.  A different channel may provide the ability to embed and to act on the 
knowledge. 
 
The empirical work and the literature work used to develop these tools were focussed across 
all three stakeholders equally and are therefore not specifically crafted to identify a 
difference of opinion.  All of the responses were consistent with the questions asked 
regardless of the perspective of the respondent and with no literature bias the results are 
assumed to be equally valid, regardless of which side of a transfer the user may reside.  
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Tacit Knowledge and the ‘ability to act’ 
 
The most important aspect, arising from the literature, and confirmed by the responses to the 
interview questions, was that tacit knowledge encompasses an ‘ability to act’.  To internalise 
new knowledge carries an operational cost, and if it is to be useful you must possess enough 
of it to be able to act upon it, in a practical way. 
 
It is also important that a project should contain the ‘ability to act’ as a result of a project.  For 
example the traditional boat building company must be able to incorporate and fully-utilise 
the 3D Autocad capability, brought about by the knowledge transfer project [3DAC].  
Likewise the academic team must be able to use the knowledge gained in embedding 3D 
Autocad into the traditional boat building industry to inform their research for the future.  This 
particular factor has been explored in the empirical work and the literature and these sources 
both agree that the ability to act should result from a successful project.  The definitions, 
which arise from the literature, present tacit knowledge as an ‘ability to act’, which further 
emphasises the importance of including it as component within the decision of the 
knowledge transfer channel to pursue. 
 
To summarise the discussion, knowledge is important and the transfer of it equally so, but it 
is slippery and difficult to get a handle on, in a practical way.  The typologies of knowledge 
improve the ability to manage it and resolve some of the philosophical tension around 
knowledge as an intangible.  Increased spend on the creation of new knowledge will grow 
this sector across the world, but focus should also be placed on improving the transfer of it, 
especially in an ‘open’ and global environment.  The spheres of industry, government and 
universities are interdependent and are evolving toward these improvements but practical 
steps are still required to increase the rate of change. 
 
The development of new tools, in the form of a combined framework of channels of 
knowledge transfer, a visualisation framework and an indicative ranking of the channels 
have the potential to improve the levels of transfer effectiveness, but these require extensive 
empirical testing to establish their quantitative potential.  This could be achieved by future 
study.  As tools for comparison they are being used in a range of different innovation 
environments with some success.  
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
214 
 
Chapter 9 – Conclusions & Further Work 
 
This chapter presents the research conclusions, establishes the contribution that these 
conclusions make to the research on knowledge transfer and discusses the strengths and 
weaknesses of the work.  It contains a summary of the key messages from the research for 
the main stakeholders in the Etzkowitz Triple Helix (2002):  universities, companies and 
policy makers.  It finishes with a discussion of possible themes for future work.  Prior to 
presenting the research conclusions it will be useful to briefly restate the main objectives of 
the research. 
 
The research landscape  
 
Innovation and competitive advantage are repeatedly linked, within the literature, to the 
ability to exploit new knowledge.  This knowledge could be from scientific study and could 
assist in developing new products or harnessing new technology or it could arise from social 
science research and create new business models, unlock new customer groups or provide 
valuable management theory.  Companies can develop their own knowledge, through R&D 
activities or by other methods to engage their staff in learning and training or they can bring 
in new knowledge.  
 
Research and policy literature acknowledges that Higher Education Institutions, Universities 
and Research & Technology Institutes are important sources of knowledge.  Many 
researchers and policy authors have stated that knowledge, exchanged between companies 
and these research institutions, will provide a source of ‘fuel’ for a knowledge-based 
economy.   
 
Recent research increases the emphasis placed on the knowledge-based economy and 
suggests that the new paradigm for innovation is open or collaborative innovation.  This 
moves the focus away from linear innovation models to a model where groups of companies 
or organisations thrive from a flow of knowledge, both inwards and outwards.   This shift in 
thinking places even more emphasis on the potential that these knowledge-flows can 
represent and accordingly the methods used to develop and manage them.  
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‘Strategic knowledge management’ is a sub-section of knowledge management that deals 
with the effective management of knowledge, whether it is within society, an organisation or 
an individual.  But from a theoretical perspective ‘strategic knowledge management’ is 
immature.  Key concepts within ‘strategic knowledge management’ are the creation, 
management and transfer of knowledge for commercial advantage.  The transfer of 
knowledge is a key concept and can be considered as a transfer either between 
organisations (inter-organisations) or within a company (intra-organisation). 
 
The contribution of this research  
 
Studies of key literature in the ‘strategic knowledge management’ field identified a gap in 
theory, relating to the management and control of inter-company knowledge transfer.  To 
address this gap the research described in this thesis focussed on the transfer of knowledge 
between organisations and particularly between a university and a company.  It was also 
informed by methods and study that are prevalent in intra-company knowledge activities.  
 
The literature calls for the development of further theory and practical guidelines to ensure 
performance of this discipline and from careful study led to the following research questions:  
 
RQ1. Does the success of University to Industry knowledge transfer lie in the transfer of 
tacit knowledge from one party to another? 
RQ2. Does the media richness of a knowledge transfer channel determine the ability of that 
channel to transfer knowledge between HEI and Industry? 
RQ3. How can the participants in knowledge transfer better understand the act of 
transferring tacit knowledge?  
RQ4. Is it possible to compare the channels of knowledge transfer to get an indication of 
their relative potential to transfer tacit knowledge? 
 
The research, which aimed at building theory around the transfer of knowledge as a 
component of ‘strategic knowledge management’, explored the research questions to 
establish if it was possible to derive and develop practical tools and techniques.  This 
required consideration of how it could be possible to search out theory in an empirical and 
quantitative way (that would reflect a positivist paradigm) – by selecting potential hypothesis 
and trying to create experiments that would uphold or disprove these accordingly.  In the 
business world, operational experimentation is fraught with difficulty.  This difficulty is 
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amplified when the subject material is knowledge (which is a complex construct and to some 
extent quite personalised) and in a research field that is immature (strategic knowledge 
management) and lacks robust and proven theory.  Because of these difficulties and the 
immaturity of the field the research adopted an inductive methodology, seeking subjective 
and context rich data to be able to review the phenomenon of knowledge transfer and the 
potential relationships between management actions that may lead to improved success.  
This is not success in the form of performance against financial measures but success, as 
reported by the participants in actual projects.  It is important to try to define success 
quantitatively, which could be by reference to increased income etc, however, inaccurate or 
inappropriate metrics can lead to false causality links in evolving theoretical arenas – for 
example between the number of patents a firm owns, their innovation performance and their 
ability to increase turnover as a result.  Success is after all what people talk about and reflect 
on and it will be difficult to create a drive for the growth of knowledge transfer as a 
professional discipline, if success is not recognised, even subjectively.  Objective study in 
this field is nevertheless important and therefore this thesis does not create an argument for 
the avoidance of it, but positions itself as the first step to building theory – theory that can be 
developed and tested as further work. 
 
Research Conclusions 
 
Knowledge is complex.  As a construct it is difficult to visualise, hard to measure and often 
impossible to separate from the knower.  In its most tacit state this is amplified, but this is 
when it has its greatest potential – the potential to solve problems, create new business 
opportunities and develop services – but only if companies are able to apply it (or act upon 
it).   
 
Universities, government and industry are interdependent in cycles of collaboration and 
knowledge exchange and this activity is slowly evolving over time.  Processes are becoming 
more aligned, goals linked and motivations understood, but this rate of evolution is too slow.  
Compared with other countries, the UK underperforms in this area and this research 
proposes the use of management intervention at an organisational and an individual project 
level to increase this rate of evolution and improve the performance of this activity.   
 
To address these issues the conclusions of the research are that: 
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• Success of university to industry knowledge transfer is a subjective measure.  
Within the field there is an absence of quantitative measures for success.  The 
empirical work and the literature concur on this.  Recent policy reports 
acknowledge the need for better measurement but also recognise this is fraught 
with difficulties (what to measure and how?).  Participants in projects, however, 
are comfortable with the ability to define success in a subjective manner.  This 
was evident from responses to the first research question that questioned 
perceptions of success in this activity. 
 
• The working definition developed with the research relating to tacit knowledge is 
an important one, as the reference to the inherent ‘ability to act’ as a result of the 
project is pivotal.  This working definition came from the work of Polanyi (1966), 
Sveiby (1997) and Liebowitz (1999b).  The working definition of explicit 
knowledge is also seen as important. 
 
• There does appear to be a demand for tacit knowledge as an outcome of 
knowledge transfer projects and this comes from direct responses relating to 
tacit knowledge but also indirect responses that relate tacit knowledge with 
perceptions of success.  This arose from exploring the first research question.  
This was common across all the projects reviewed, regardless of their sector, the 
role of their interview respondents or the duration of their project. This suggests 
that the more tacit knowledge that is embodied within a project and transferred 
the greater the level of success, subject to the recognition from the respondents 
that both types of knowledge are important (so a wholly tacit-based project may 
not be useful).  This relates to the work of influential authors in this field such as 
Nonaka & Takeuchi (1995), Grant (1996), Sveiby (1997), Schmoch et al (2000), 
Perkmann & Walsh (2007) and more recently Harlow (2008) and Gorovaia & 
Windsperger (2010).  
 
• Knowledge is hard to visualise and people won’t pay attention to what they are 
not aware of.  The development of a visualisation framework that is based on the 
definitions of tacit, implicit and explicit knowledge is therefore useful and arose 
whilst considering the third research question.  According to Wacker (1998) 
‘good theory’ includes a model or framework to aid visualisation of the 
phenomenon being studied.  
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• The visualisation framework can be applied at three key stages in a project.  The 
first is the planning stage, the second during, and the third at project completion.  
The aim of using the framework at the planning stage is to raise awareness of 
the role of tacit knowledge and to help the participants visualise how knowledge 
could flow within the project.  The aim of using it during a project is to act as 
either a ‘snapshot tool’ to take reference of how things are progressing or how 
knowledge is being transferred at any one time.  When applied at the completion 
stages of a project it can be used to summarise or cumulatively reflect the flows 
of knowledge that occurred during a project, as a ‘lesson learned’ tool.  There is 
no research in the strategic knowledge management disciplines at present that 
allows the participants in a knowledge transfer to visualise the flows of 
knowledge – the research makes a unique contribution to the knowledge in this 
area.        
 
• The channels of knowledge transfer are fundamentally very similar and a 
combined and common list of knowledge transfer channels provides a useful 
framework.  The framework channel list can be applied at the project definition 
stage (in conjunction with the visualisation framework or separately) and also as 
a service-level comparison tool, not at a project level, but at an organisational or 
institutional level.  
 
The development of a combined list of channels of knowledge transfer into a 
framework channel list constitutes an important stepping stone to allow the 
comparison of different channels and therefore open up various research 
activities that could involve an informed channel selection.  This builds on the 
research of Schmoch et al (2000), Agrawal (2001), Schartinger (2002), Bommer 
& Jalajas (2004), Holi et al (2008) and the EU Expert group on knowledge 
transfer metrics (2009) and creates a framework of channels of knowledge 
transfer with associated definitions.   
 
• The derivation of the indicative channel classification is useful to indicate the 
potential that different channels can offer as media for tacit knowledge transfer.  
This was achieved by synthesising a number of perspectives from previous 
research and by including results from the interviews which arose whilst 
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exploring the fourth research question.  This builds on the work of Schmoch et al 
(2000) and Schartinger et al (2002). 
 
• The indicative classification reflects a continuum that exists between tacit and 
explicit knowledge and builds on the research of Chilton & Bloodgood (2008), as 
they try to establish the existence of tacit knowledge without separating it from a 
person and making it explicit.  This is in common with the work of Harlow (2008) 
who, reflecting on the continuum between tacit and explicit knowledge, attempts 
to rate knowledge management methodologies in terms of their tacitness, before 
relating this to the frequency of use within a firm, to derive the Tacit Knowledge 
Index (TKI) for a company.   
 
• Further research is needed to develop the indicative classification into a more 
objective and numerically ranked order for the channels of knowledge transfer, 
perhaps by developing a form of ranking analysis surrounding the tacitness of 
knowledge transferred.  To do this a different ontological perspective would need 
to be explored because the next step for this work would be to add quantitative 
data to the theory, in the first instance to test its validity, before building a more 
detailed indicative classification.  There are no metrics available at present to 
rank the channels of knowledge transfer in relation to its tacitness, but this 
research suggests that the work of Chilton & Bloodgood (2008) or Harlow (2008) 
could be extended or used to develop a method similar to supply chain value 
theory.      
 
• The work undertaken by Murray & Peyrefitte (2007) to establish a relationship 
between communication methods that are media-rich and the ability to transfer 
tacit knowledge in an intra-company context is generalisable to other industry-
higher education inter-organisational knowledge transfer.  This is upheld by the 
direct responses from the interview respondents, whilst exploring the second 
research question, and also by reference to indirect questions posed relating to 
prevalence of face-to-face meetings etc and the importance of these to transfer 
tacit knowledge.  This generalisable theory could be further built on. 
 
• The Media Richness Scale developed in 1987 by Daft et al is still valid as a 
reference tool in today’s world where more media-rich communications have 
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evolved in the form of webinars, video conferencing, tele-conferencing etc.  This 
scale could be useful for focussing employees and academics toward media rich 
interactions during a knowledge transfer. 
 
• There is the possibility to develop management guidelines that could be aimed at 
increasing the management tools for knowledge transfer.  Practical guidelines 
could be developed that follow the format of the research interventions, and 
could be applied at the planning and implementation stages of a project  
 
To accompany these conclusions this research also recognises that not all projects can be 
undertaken within a ‘tacit-rich’ channel, nor can every communication be ‘media-rich’.  This 
relates back to the original interview results that indicated both types of knowledge have a 
role to play in knowledge transfer, but argues that selecting the right type of knowledge at 
the right time is important.   
  
This thesis also recognises one fundamental difference between inter and intra-company 
knowledge transfer – that in intra-company knowledge transfer the parties exchanging the 
knowledge (two departments, or franchised business units etc) should have the same, 
overarching institutional goals.  Inter-company knowledge transfer, however, recognises 
there may be a significant polarisation of the goals of the organisations (and indeed in higher 
education to company transfer this is almost inevitable).  Academics may be driven by 
career or personal goals, or motivated toward the collective strategy of their institution; 
company personnel likewise by personal career aspirations, and aligned to the companies’ 
drive for competitive advantage, increased revenue and profit amongst other things.  The 
individuals come together within a project and hopefully align their own goals with the 
objectives of a project, but these may not outweigh their personal objectives. 
  
The research contribution 
 
This research has made a contribution to knowledge in this area in two ways.  Firstly it has 
developed new tools (in the form of frameworks and classifications) and secondly it has 
presented the existing literature from the strategic knowledge management field within a 
categorisation framework (provided by Argote et al 2003a) to provide clarity and aid 
interpretation.   
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In particular the research has contributed: 
 
• New definitions of tacit, implicit and explicit knowledge which were synthesised from 
the work of Polanyi (1967), Beckman (1997), Liebowitz (1999b) and Clinton et al 
(2009). 
 
• A ‘visualisation framework’, created from the literature, which has been referenced 
with interview respondents to demonstrate that it is pertinent and can be practically 
applied within knowledge transfer projects. 
 
• A ‘framework list’ of knowledge transfer channels derived from the research findings 
of  Schmoch et al (2000), Agrawal (2001), Schartinger et el (2002), Bommer & 
Jalajas (2004) and Holi et al (2008).  This represents new knowledge that has been 
synthesised from the work of others and then applied to action-style research 
projects to further explore it’s applicability.  
 
• By developing the work of Schmoch et al (2000) and referencing it with the opinions 
of the interview respondents, and reviewing each with the visualisation framework, to 
create a new perspective on the potential for a knowledge transfer channel to 
transfer tacit knowledge.  This is in the form of an ‘indicative channel classification’.  
 
• By developing research interventions that apply the four key pieces of new 
knowledge (stated above) into key steps within the development and management 
stages of a knowledge transfer project.  These could be used as the foundations for 
the development of management guidelines.  This represents an extension of 
Moustafa & Jones’s Organisational Working Knowledge System (2003), by creating 
the new steps and methods to add to their process model.    
 
• Finally by populating Argote et al’s (2003) literature classification framework with 
research citations and extending the classification to cover knowledge transfer and 
the properties of knowledge (shown in Figure 2.2) the concept originally derived by 
them has been applied and a new literature classification structure created. 
 
By reviewing existing literature in the area of strategic knowledge management the research 
has developed a particular perspective, and this also creates new knowledge by:  
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• Studying the landscape of knowledge management and identifying from the work of 
Venkataraman & Tanriverdi (2004), Baskerville & Dulipovici (2006), Dhanaraj (2006) 
and Chilton & Bloodgood (2008) and Clinton et al (2009) that there are key 
differences in the research on ‘strategic knowledge management’ and ’knowledge-
based management’.  This is reflected in the evaluation undertaken by Wallace 
(2010).  This literature work is therefore a contribution to the understanding of this 
research discipline.  
 
• By critiquing the literature (in Chapter 2) and enfolding in the results of the empirical 
work (in chapter 5), this research has created a unique perspective within the field of 
knowledge management, in relation to transferring knowledge between universities 
and industry.  
 
• By exploring opinions and experiences of managers, academics and company 
personnel surrounding the role of tacit knowledge; the potential links that this may 
have to success and the role of media rich communications can play in stimulating 
improved outcomes, this research has created a unique collection of perspectives 
which in themselves constitute socially robust knowledge.  This has built on the work 
of Nonaka & Takeuchi (1995), Grant (1996), Murray & Peyrefitte (2007), Perkmann & 
Walsh (2007), Chilton & Bloodgood (2008) and Clinton et al (2009).    
 
• Finally by applying a combination of research methods (participant observation and 
interaction) to collect perspectives from experienced knowledge transfer 
professionals, and using this to explore and develop theory, the research has 
contributed to the knowledge of methodology in this research arena. In addition, the 
use of Action-style research (participant intervention) has created knowledge about 
how to create experimental foundations on which to develop management guidelines. 
 
Research Limitations 
 
The author recognises there are limitations with this research.  These fall in a number of 
areas; generalisability, repeatability and reliability, the choice of the methodology, 
subjectivity vs. objectivity, practical issues relating to the context, practical issues relating to 
the application etc. 
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Research reliability, repeatability and generalisability 
 
Reliability can be defined, within a social constructivist paradigm (or dualist ontological 
position), as the extent to which predictions that could be made about relationships or other 
variables are confirmed by the research.  In this context these variables could be the 
relationship between tacit knowledge and success, the relationship between tacit knowledge 
and communicating with richer-media methods and the causality links predicted between the 
deployment of the research interventions and the commentary from the interviewees relating 
to the outcomes of the test projects. 
 
To demonstrate reliability the results collected should build to produce a comprehensive 
picture that is consistent with any predictions made (if hypothesis testing is used) or 
considered as part of the research questions (if more inductive methods are chosen).  By 
using 19 projects, selected across a wide range of channels and by presenting results 
collected from different stakeholder groups, the empirical work aims to present as rich a 
picture as possible of the views of the interview respondents.   The research questions 
suggest that tacit knowledge is a component of success and this was noted by the interview 
respondents, as was the communication of tacit knowledge via rich-media methods.  
Further, from a subjective perspective, the research interventions appear to be pertinent 
and, based on the opinion of the respondents, had an effect on their particular projects.  
Generally however, in terms of the overall reliability of the results, criticism can still be made.  
Interviews were relatively short and some of the transcripts were very brief.  This could 
reflect either the delivery method for the interviews, the skills of the interviewers (where two 
interviewers were used to promote reliability) or the relative effectiveness of the research 
instrument (even though it was refined with a test activity).  Further empirical work could be 
used to test the reliability of the results and this is explained later in this chapter.  
 
Repeatability of the research relates to the ability to replicate the results with additional 
comparisons or experiments.  This was considered as the research protocol was developed 
and it was decided that by evaluating a significant number (n>12) of completed projects, by 
holding interviews with people that represented different stakeholder roles, and by 
developing a research instrument that was tested prior to use, this should lead to more 
repeatable results.  As the minimum number of projects was maintained, as two of these 
projects relate to multiple stakeholder perspectives and as there was no distinguishable 
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difference between the transcripts recorded by the two interviewers then this research 
asserts its reliability and repeatability.  The results achieved during the empirical work were 
replicated in the action research-style projects, however this is subject to the consideration 
of the impact that the interviewer had on the process.  Additionally, whilst claiming that this 
research created reliable and repeatable results it is accepted that an argument remains that 
if the research instrument was too simplistic and as a result the interview responses too lean 
then repetition should be easy to obtain. 
 
Reliability and repeatability have a bearing on the generalisability of the findings. In relation 
to generalisability, this research has carefully identified boundaries within the subject 
material (within the disciplines of strategic knowledge management as opposed to other 
disciplines of knowledge management) and has also identified the limited range of projects 
that the research interventions were evaluated against.  The results therefore suggest that 
this research is not generalisable outside of the industry–university context and does not 
suggest that every new project created will confirm the predictions of the theory, without 
further empirical testing and the operationalisation of a range of constructs arising for the key 
foundations of this theoretical study. 
 
Therefore whilst presented as repeatable and reliable the theory built within this thesis is in 
broad terms un-generalisable outside of the context of industry-university knowledge transfer 
and is also limited in terms of generalisability within this context.   
 
Despite efforts to select projects that are taken from a broad spectrum of industrial 
categories, represent a range of knowledge transfer channels and are set within very 
different types of innovation (incremental and radical, product and process) the results 
cannot be considered to be conclusive without the collection and addition of detailed 
objective measures, which are considered as part of ongoing research.  However as there is 
little theory in this area that presents these objective measures, beyond basic indications of 
innovation performance, and a causality link between knowledge transfer and innovation 
performance is yet to be conclusively proven, then this theory does represent a step forward 
in this arena and provides a foundation for further study.   
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Choice of methodology 
 
In relation to some of the practical shortcomings of the methodology, within the review of the 
literature, the classification provided by Argote, McEvily & Reagan (2002) provided a useful 
tool to visualise the existing research in this arena.  Whilst this was not a “funnel/filter” type 
classification it did provide an innovative tool to categorise and reduce the literature in the 
field.   However whilst this has enabled a quick focus to be obtained into key areas of the 
literature, this may also have compromised the literature review by reducing the breath of 
study too rapidly.  In particular the avoidance of the mass of literature surrounding learning 
and teaching activities, and therefore the transfer of knowledge in a classroom or lecture 
environment, may have led to critical literature being missed that could be relevant to the 
channels of knowledge transfer.  Joint Conferences and CPD could be an example of where 
this excluded literature could be useful, however the arguments presented around two-
directional transfer of knowledge are relevant to this exclusion. 
 
In relation to the paradigm that this research is set in – social constructivism and the 
selection of the associated methodology - one question that could be levied in a dualist 
methodology is the lack of positivist (and therefore objective evaluation) methods used within 
the theory building stage of this research.  However, according to Carlile & Christianson 
(2005), who critique theory building techniques in management, the use of subjective and 
phenomenological method to build the first stage of theory is perfectly legitimate, further the 
absence of theory in this field and therefore the lack of objective metrics with proven 
causality leave a gap for new theory.  The further research suggested later in this thesis 
considers the deductive phase of theory testing that is recommended to rigorously test the 
theory built in this thesis.  In relation to achieving a ‘positivistic-style’ experimental control in 
this arena, this would be fraught with difficulty.  This is realised by Mode 2 knowledge 
creation theory – that business performance is so difficult to isolate to a factor relationship 
between just one or two variables and therefore develop experiments that prove causality, 
without becoming overloaded with contextualisation and complexity, then adopting a method 
to verify contextual activity should be legitimate.  This thesis argues for a dualist approach, 
building socially robust theory first then from this developing operationalised constructs and 
then objectively testing the theory.  The research presented here is the first part of this 
activity. 
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With respect to the use of the test activity (as phase 1 of the research) using the 
communities of practice that surround people who are involved in knowledge transfer, to 
focus the language and context and provide a practice environment that led to the 
development of the research instrument, proved to be valuable.  It enabled confidence to be 
gained in the validity of the instrument, before extensive and timely interviews were held.  
This in turn meant that the quality of the interviews could be maintained as the author was 
able to tailor the interviews to avoid some of the misinterpretation that occurred in the test 
phase. 
 
Finally and perhaps the most resonant of shortcomings in the methodology is the absence of 
any quantitative data taken from the case studies that would be used to rank the case 
studies into grades of success.  Whilst it is evident that by using face-to-face interviews a 
much more in-depth understanding of the activity is obtained and the interviewer and 
interviewee can effectively transfer tacit knowledge during this period, the lack of numerical 
reference may affect the credibility of the research from some reviewers’ perspectives.  
 
Subjectivity vs. objectivity 
 
Further in respect to the subjectivity vs. objectivity debate, which accepts a dualist paradigm 
and recognises a combined methodological approach to theory building, it can be argued 
that an absence of objective data could render this research meaningless.  However if we 
consider ‘mode 2’ knowledge creation and the idea of socially-robust knowledge creation, 
then there is value attributed to knowledge.  Knowledge that is so tied to context and specific 
to the situation in which it exists, suggests that pursuing a wholly positivistic study has the 
potential to be equally flawed.  The projects studied in this research are real cases, the 
interviews are with real company directors and managers, professors and academic 
researchers and knowledge transfer professionals who have all provided their opinions to 
create this research – this should ensure that it has value to practioners. 
  
If the results of this research lead to the development of management guidelines and policy, 
and these guidelines subsequently lead to more success in knowledge transfer (regardless 
of a tendency for the individuals working in these projects to attribute the term success 
without reference to financial or performance measures) then this research has value.  The 
gap in management capability for knowledge transfer is extensively referred to in the 
literature and this research is a step toward filling this gap.  
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Context and applicability 
 
Practical shortcomings, in relation to application, exist in this research.  The research 
interventions were shown to be unable to dominate the decisions surrounding the choice of 
knowledge transfer channel.  Decision variables such as price, cost, timeframe, scope and 
geographic location of the parties all compete to make the decision a complicated one.  
Further, the tipping point for the decision can be heavily influenced by the decision-makers in 
the partner organisations in relation to whether a relationship has formed effectively, whether 
the scope of the project is clear to all parties and promises a balanced set of benefits to both 
parties etc. 
 
Further, in the second research intervention the researchers realise that reference to the 
Daft & Lengal media richness scale, as proposed in 1987, is somewhat outdated and work 
could be undertaken to rank the new modes of communication such as email, webinars, 
video conferencing, text messages, online chat rooms etc into this original model to create a 
more up-to-date reference model.  This could be undertaken as further work.    
 
Finally in respect to further practical application shortcomings, it is not currently possible to 
rank the channels of knowledge transfer in a quantitative way, such that they could be 
ranked from high to low without subjectivity occurring.  If this were possible, a more selective 
decision could be made with respect to undertaking joint supervision of a project as opposed 
to jointly preparing a professional journal publication, which according to this research are 
both likely to create varying levels of tacit and explicit knowledge.  To build on this further 
another area that would have benefited from the introduction of quantitative capability was 
the selection of successful knowledge transfer projects.  If knowledge transfer performance 
could be ranked against a set of library data, which had been categorised into successful 
and unsuccessful then the application of the projects could have been referenced against 
objective data and ranked accordingly.  Further work in this area could be considered and a 
data library developed.   
 
Practical application of this work  
 
There is a policy application for this work.  Currently considerable amounts of government 
money are allocated across the knowledge transfer sectors to stimulate the activity.  These 
funds are being used to develop best practice in managing the activity, but not from a 
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research perspective.  By developing the framework channel list, the visualisation framework 
and the indicative channel classification into policy or best practice tools, changes to the 
resultant guidance could result.  Also, if it were proven appropriate, grant monies could be 
allocated, based on the indicative classification of the channels, to incentivise companies 
and universities to use channels that are tacit rich.  Further development of the guidelines to 
incorporate more objective metrics could reward the effective transfer of tacit knowledge.  
The visualisation framework could provide a tool to assist in this. 
 
For example, if developing a management guideline arising from the first research 
intervention relating to the choice of channel of knowledge transfer, government could chose 
to intervene and off-set the cost (or price) of the transfer - effectively changing the weighting 
of the decision between channels.  They could make the costs very low or very high and the 
decision could be altered toward more ‘tacit’ channels.   In relation to the second intervention 
developed around rich-media communications, policy or incentivisation could be developed 
that rewarded media-rich communication during a project.  
 
The tools developed in this research could be developed into practical policy tools that could 
be presented to universities and other intermediary organisations, suggesting methods that 
could underpin the performance of knowledge transfer.  When coupled with incentives to off-
set development costs, that are often associated with more long term engagements (that 
lead to tacit knowledge), this could a powerful policy toolset. 
 
There is also a training application for this work.  The visualisation framework, the framework 
channel list and the indicative channel classification could be developed to provide training 
materials for staff who are employed to develop and manage knowledge transfer projects.  
Whilst an absence of quantitative theory-testing prohibits claims of unarguable correlation, 
the development of ‘thought provoking’ and sensitising material relating to tacit knowledge 
can only increase the awareness of effective management for staff working in this discipline.   
 
The ‘framework channel list’ could be used in introductory training to educate staff about the 
potential channels that knowledge can be transferred across.  The ‘visualisation framework’ 
could be used to sensitise staff to the different types of knowledge and could encourage 
them to consider what types of knowledge could be most useful or valuable for companies 
etc.  The ‘visualisation framework’ could also be used to explain the reciprocity, or two-
directional transfer of knowledge, that is required in this activity.  The relative magnitude of 
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the arrows could be used to articulate the difficulty in transferring the different types of 
knowledge.    
 
The ‘indicative classification’ could be used to further develop training relating to the 
selection of channels that convey tacit knowledge and the media richness scales used to 
inform of management practices that can improve the transfer of tacit knowledge within 
projects. 
 
Finally there is an ongoing research application for the tools developed and this has already 
been explored in a number of research conference and journal publications (Alexander & 
Childe, 2010; Alexander & Childe, 2011; Alexander et al, 2011; Alexander & Childe, 2012; 
Jackson et al, ‘2012’; Alexander & Martin, ‘2012’ and Bessant et al, ‘2012’).  The framework 
channels list can be used to promote a common understanding of the channels that 
intermediaries, universities and companies can engage in, the visualisation framework can 
be used to compare and reflect on knowledge transfer projects and the types of knowledge 
that prevailed within these channels and the indicative classification can be used to consider 
the relative differences between each channel. 
 
Further Research 
 
The practical applications and the discussion Chapter lead to the development of further 
research. 
 
Firstly, and most importantly this research, which has built inductive theory in a subjective 
way, must focus on the second aspect of the dualist paradigm within which it is aligned.  This 
would involve building on the indicative classification and starting to develop a methodology 
to rank the channels in a more objective and comparable way.  This in turn involves creating 
realistic and recordable performance measures for knowledge transfer projects that can be 
use to improve the generalisability of the work.  These metrics could be used to rank the 
channels.  Further empirical testing could then be carried out and theory could be 
deductively tested to establish if it is robust and enduring.  Plans to do this are already being 
developed by the researcher using the methods discussed in the practical application 
section above. 
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The quantitative comparison of the relative channels would require a clean slate to be made 
of the current range of metrics and indicators and an objective set of balanced metrics 
created that reflected both the financial and non-financial metrics that exist in knowledge 
transfer.  This may include creating an objective numerical representation of tacit and explicit 
knowledge among other things and could use some elements of supply-chain theory to 
develop interface trade-offs across the framework.  As a simplistic example, if tacit 
knowledge could be identified (still in a tacit state) and the process of codification, related to 
steps – tacit to implicit, implicit to explicit etc and the same assumption applied to the 
reciprocating partner as they comprehend the knowledge (explicit to implicit, implicit to tacit) 
then a transfer that occurs from tacit to tacit has only ‘one step’.  A transfer of implicit, two 
steps (tacit-to-implicit, the transfer, then implicit-to-tacit) and finally the transfer of explicit 
four steps (tacit-to-implicit, implicit-to-explicit, the transfer and then explicit-to-implicit, 
implicit-to-tacit).  Potentially a relationship could be established between the number of steps 
and the effectiveness of the transfer.  This is over simplistic and relies on establishing what 
sort of knowledge is possessed and then being able to identify the steps that correspond 
with the types of knowledge (explicit/tacit etc).  This is no more subjective or unrealistic than 
the Nonaka & Takeuchi (1995) ‘SEKI’ process, which is popular in knowledge management 
practices across the world. 
 
With the testing of theory underway, a second step could be to look for some efficiency and 
effectiveness measures with which to review the channels of knowledge transfer.  For 
example, and not based on robust fact and merely speculation, if we consider a secondment 
or staff exchange – it could be suggested that it is very effective, whilst not being very 
efficient (in terms of cost and lost opportunity cost) whilst if we consider the joint conference 
as a means to transfer knowledge, it may not be as effective (due to face-to-face contact 
time, ability to interact and ask questions therefore perhaps creating less knowledge 
transfer) but from an efficiency perspective it is much less expensive (if calculated on a cost 
per capita basis) and reaches many more people at a time. 
 
The second possible avenue for exploration is the development of further comparison of the 
channels with respect to modes of governance or levels of management intervention.  The 
first aspect of this has already commenced and was explained in the discussion chapter.  
Recent research introduces a range of indicators, derived from the literature, that indicate a 
channel’s relative governance mode.  The indicators used are explicitness (or level of 
codification of knowledge – adapted from Alexander & Childe, 2012), formality of interaction 
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(adapted from Schmoch et al 2000), degree of separation (adapted from Schmoch et al 
2000), reference to 3rd party for dispute resolution (adapted from Williamson 1985) and trust 
or duration of relationship (adapted from Poppo et al 2002).  This research then explores the 
role intermediaries play in the landscape of open innovation and relates these back to the 
relative modes of governance.  This provides an opportunity to compare and contrast the 
service levels and routes to knowledge transfer offered by the intermediary office.  This has 
been extended to a study between the UK and France by Alexander & Martin (2012) and 
across intermediaries in open innovation across the UK (Alexander et al, 2011) and is now 
developed into a further comparison paper, covering the UK, Australia, Norway and France 
(Alexander et al, 2012).   
 
Finally the tools developed in this research could be developed into a project that links the 
absorptive capacity of an organisation with the selection of a knowledge transfer channel.  
Companies are all different and they exhibit different levels of absorptive capacity (Cohen, 
1998) which in turn has been interpreted into a measure of an organisation’s Innovation 
Management Capability (Bessant et al, 2005).  In a recent research proposal, a hypothesis 
was developed that looks for a link between a firm’s Innovation Management Capability and 
the channels of knowledge transfer that offers the most beneficial blend of knowledge 
transfer for that organisation. 
 
This led to the following representation of the potential solution space, with a notional 
allocation of the potential channels of transfer that exhibit the relative attributes, as shown in 
Figure 6.1.   
 
With the level of codification represented on the Y-axis and the typical mode of governance 
of the channels replicated on the X-axis this provides a exploration of the space that different 
channels can operate in and also the trade off between knowledge types and relational 
governance. 
 
This idea has been referred to in a number of research grant applications and also 
presented to a number of commercial companies that are wrestling with knowledge-
dominant, service development.  To date awards of £160 000 have been received from a 
collaborative research grant exploring the links between channel classification and 
Innovation Management Capability and a further £80 000 for the UK Intellectual Property 
Office under their Fast Forward Competition, to research similar links across the Technology 
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Transfer channels.  One multinational company has also spent £5 000 commissioning 
research to substantiate the development of the model for their knowledge transfer business 
group.   
It is also hoped that this thesis has made a significant contribution to the field of knowledge 
transfer that will lead to improved results for all stakeholders. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.1 – Knowledge and governance of transfer channels (Bessant & Alexander, 
2012) 
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Annex 1.1 – Interview Questions – Type 1 
Interview Summarised Content - 
Estimated duration -90 minutes 
Basic Interview Data 
Project title: 
Name of Respondent: 
Job title of Respondent: 
Involvement in project: 
Name of HEI: 
Name of Intermediary or Government Representative 
Project Information 
1. What was the composition of the knowledge transfer/technology transfer team (team 
manager & support team)? 
2. Can you indicate the number of staff involved? 
3. What was the academic/company manager/government representative profile? 
4. Did you work with the University KTO / TTO? 
5. What is your relationship like with the University knowledge transfer/technology 
transfer office? 
6. How long has the team been established / worked on the project: 
7. How was the project initiated? 
 
Academic Profile 
8. Is this the first time you have been involved in such a project? 
9. Have you worked in industry before? 
10. Is it commonplace for you to collaborate with industry? 
11. How many contracts do you handle a year? 
12. Do you belong to any innovation networks? 
13. What are your own goals for collaborating with industry? 
14. How many publications do you write a year? (measure of scientific quality) 
15. Do you have patents as an inventor? Or does you company own any? 
16. Did they arise as a result of this knowledge transfer?  (Project Specific) 
17. Do you have any specific technology marketing skills? 
18. Are key staff/laboratory familiar with industrial collaborations? 
19. What time is dedicated to fundamental research and applied research? 
20. Is collaborative research with industry strategic for all the members of 
staff/laboratory? 
21. Do staff members have specific skills related to knowledge/technology transfer 
process (engineering, marketing, patent writer, technology watch)? 
22. Are there specific practices in the laboratory/office dedicated to collaboration with 
industry? (for example a standard laboratory notebook) 
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23. Does the laboratory/office collaborate with other offices/laboratories positioned in 
other research areas? (transverse collaboration offering high added value 
propositions to companies)  
24. How many patents were deposited over the last three years? 
 
Company Profile 
25. Can you detail (where applicable) the profile of the end user? 
26. What is the size of company/no of offices? 
27. How many staff/members? 
28. How long has the organisation been established for? 
29. What is the company turnover? 
30. Does the company have its own R&D department? 
31. Is the company local, regional, national or international? 
32. Does the company enjoy a specific market position? 
33. Does the company often register patents? 
34. Is the company linked to only one kind of customers? 
 
Tacit Knowledge  
35. Please look at the table below and describe whether explicit and/or tacit knowledge 
was being transferred in the project? 
Tacit Explicit Reference 
Personal, context specific, 
hard to formalise, hard to 
communicate 
Codified, transmittable in 
formal systematic language 
Polanyi (1966) 
Knowledge that has not been 
fully articulated in writing. 
Knowledge fully articulated as 
language or writing: codified. 
Von Hippel 
1988 
Subjective and intuitive nature 
of tacit knowledge makes it 
difficult to process or transmit 
the acquired knowledge in any 
systematic or logical manner. 
Easily processed by a 
computer, transmitted 
electronically, stored in 
databases.  
Nonaka & 
Takeuchi 
(1995) 
Not easily visible and 
expressible, systematic, highly 
personal and hard to formalise 
and difficult to communicate 
and share with others. 
Explicit and discrete such as 
technical drawings and 
patents, consists of words and 
numbers and can be shared in 
the form of data and scientific 
formulae, specifications and 
manuals. 
Civi 2000 
Implicit; mental models; 
experiences; stories; rituals 
and skills residing in the 
individuals mind.   
Explicit; formal models; 
processes; rules and 
procedures which can be 
communicated externally 
Lomax 2007 
 
Figure 1 - Definition of Tacit & Explicit Knowledge 
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36. Was the transfer of tacit knowledge achieved? 
37. Was it what you wanted, or did you really just want explicit knowledge? 
 
Rich Media Communications 
38. How did the flow of information reflect the model flows? 
39. How much face-to-face time did you spend with your lead academic/company project 
leader? 
40. Did the tacit knowledge transfer happen during the face-to-face contact? 
 
Framework Validity 
41. Does this model reflect the knowledge transfer?  (If so please explain how and why?) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 – Framework for Knowledge Transfer 
42. How was the knowledge transferred within you project? 
 
Project Success Measure (with reference to the Tacit Knowledge, Rich Media 
Communications and considering the Framework)   
43. In your opinion was the project a success? 
IN
D
U
S
T
R
Y
EXPLICIT
KNOWLEDGE TRANSFER
TACIT
KNOWLEDGE TRANSFER
U
N
IV
E
R
S
IT
IE
S
IMPLICIT
KNOWLEDGE TRANSFER
U
N
D
E
R
S
T
A
N
D
IN
G
 o
r 
C
O
D
IF
IC
A
T
IO
N
E
x
p
lic
it
Im
p
lic
it
T
a
c
it
U
N
D
E
R
S
T
A
N
D
IN
G
 o
r 
C
O
D
IF
IC
A
T
IO
N
E
x
p
lic
it
Im
p
lic
it
T
a
c
it
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
 
A1.1 
44. How do you explain the term success? 
45. In your opinion would gaining tacit knowledge transfer have ranked the success 
higher? 
46. Is it possible to put a monetary figure on that success (for example, IP revenue; 
consultancy fees; income from licensing; income from business, consultancy 
contracts etc)? 
47. What barriers to transferring knowledge did you face during the project? 
48. In your opinion, what could be done to improve the process?  Would the framework 
improve this in any way?   
49. Do you remain on good terms with the project partners? 
50. Do you have anything else relevant to add? 
 
Project Innovation Measure (inc Channel) 
51. Can you describe the project/innovation in question?  
52. Is the technology incremental or radical?  
53. Is it easy to understand by a third party? 
54. Did it take a long time to transfer the knowledge? 
55. Is it easy to imitate? 
56. Is it a complex technology or a simple brick in a bigger system?  
 
 
 
 
 
 
 
 
 
 
 
 
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
 
A1.2 
Annex 1.2 – Interview Questions – Type 2 
Interview Summarised Content - 
Relating to the Interventions 
1. Please explain your particular involvement within the project and your role (defined or 
undefined) in the transfer activity. 
2. Following your project activity and having reviewed the research intervention do you 
feel that you would be able to make a selection of the most beneficial channel of 
knowledge transfer that would enable the transfer of tacit knowledge?  
3. In your opinion does it add value to add tacit knowledge into the list of decision 
variables? 
4. Is the framework assisting you in thinking about how tacit knowledge could occur in a 
project that you were planning? 
5. Having reviewed the second research intervention do you understand the Daft & 
Lengal Media Richness Scale and the concept behind it? 
6. Are you able to interpret where on this scale new forms of communication would be 
placed? 
7. Do you think the second intervention affected the quality and effectiveness of your 
particular knowledge transfer? 
8. Do you have any experience of any type of knowledge transfer management 
guidelines that were used in other knowledge transfer projects? 
9. Are these type of interventions useful in your opinion?   
10. How do you think they could be improved and if so how? 
 
 
 
 
 
 
 
Maximising the outcome of University to Industry 
Knowledge Transfer 
 
 
 
A1.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Blank Page 
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Annex 2.1 – Blank Interview Summary – Type 1 Interviews 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                   
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus) 
Interview & Analysis Summary – Type 1 Interview Reference Code **** 
Respondent Stakeholder Type Govt/Acad/Comp Respondent Title  Interviewer Ref  EMR/ATA 
Respondent Role  Channel Reference Channel name (number) *Single or Multiple Interview Single/Multipl
e 
 
Project Summary (Qu. **1-7) Summarising project. 
 
 
 
 
No of Staff (on project) No. 
Project Effect Value 
Project Started Date (M/Yr) 
Project Duration Months/Years 
Previous KT activity % estimate 
 
Respondent Summary(Qu. 8-34) Summarising respondent. Education B/M/PhD 
Esteem Prof. Memb. 
or 
Publications 
Previous Exp. of KT New/Moderat
e/Extensive 
FT split between R&KT % estimate 
 
Commenting of Tacit and Explicit Knowledge(Qu.35-37,44,45& 51) Tacit or explicit statements. Tacit or Explicit T/E/Both 
Tacit Achieved Y/N 
Tacit as the Goal Y/N 
Tacit led to more success YN 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Rich media statements. Face-to-face existed Y/N 
F-2-F transferred tacit Y/N 
Tacit was a goal Y/N 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Statements referring to framework. Flows reflect model Y/N 
Process improvement Y/N 
(Suggested) 
Other Improvements  Y/N 
 
Project Innovation & Success Measures(Qu.43-56) Statements about innovation and measures of success made. 
 
 
 
 
Incremental or Radical Inc/Rad 
3
rd
 Party Understood Y/N 
Duration of Maturation Time/yrs 
Protectable Y/N 
Complex or Elemental   Comp/Elem 
 
General Comments Relating to Success Statements relating generally to success of project. Achievable Y/N 
Attributable to Project Y/N 
Resulted from Knowledge Y/N 
 
A2.1 
Annex 2.2 – Blank Interview Summary – Type 2 Interviews  
Interview & Analysis Summary – Type 2: Page 2 Interview Reference Code **** 
 Interview Delay Weeks 
/ Months 
 
Extended Explanation of Involvement (Qu. 57)  
 
No. of Current Projects No. 
£ Value of Projects Value 
Management Level Level 
 
Applying Management Guideline 1(Qu. 58)  Value Adding Y/N 
Level of Commentary Level 
Understood - Comments Y/N 
Understood – Application Y/N 
 
Using the Framework to Assist Guideline 1 (Qu. 60)  
 
 
 
Comments on Tacit Y/N 
Comments on F2F Y/N 
Ease of Use Y/N 
  
 
Applying Management Guideline 2 (Qu. 63 & 65)  
 
 
Quality Effect Y/N 
Effectiveness Y/N 
Useful Intervention Y/N 
  
 
Understanding the Role of Rich Media Communications (Qu. 61&62)  
 
 
Understood RM Comms. Y/N 
Able to Interpret Y/N 
  
 
Generally referring to the management guidelines (Qu.59, 64 & 66)  
 
 
 
 
Previous Mgmt Guideline Y/N 
Value Added Activity Y/N 
Improvements Suggested Y/N 
  
 
A3 
Annex 3 – Research Results - Phase 1 Transcripts  
Posted Text 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Candidate Group 1 
Response 1 
I had a quick chat over your hypothesis with our research team and feel that you seem to 
have the right idea, we agree that tacit knowledge is probably the most important aspect.  As 
We are busy defining new ways to measure Knowledge Transfer, but have we considered if 
the way that we undertake knowledge transfer is right?  
 Universities are excellent at producing explicit information (for example research papers, 
conference proceedings and applied research or consultancy reports) but is this form of 
knowledge transfer what the companies really need? 
 Could it be to achieve a more effective outcome the parties should concentrate on 
transferring tacit knowledge?  
 There is a real need for knowledge transfer.  The commercial world is becoming 
increasingly aware that it can gain real competitive advantage by harnessing new 
knowledge.  Universities know that the work they do needs to be grounded.  Researchers 
are keen to learn from validation and Government is definitely promoting knowledge 
transfer activity.   
 Unarguably tacit knowledge is hard to transfer.  Tacit knowledge is often referred to as 
being “within the knower” and definitions agree that it encompasses “an ability to act”; 
tacit knowledge is “know-how”.  You know how to drive a car or hit a golf ball, but can 
you transfer this knowledge? 
 In contrast explicit knowledge is different; less involved in the doing and lacks 
application.  Explicit knowledge is often used interchangeably with terms like information 
or data.  Explicit knowledge is much easier to transfer, in a letter, within a report or via a 
presentation but is it as useful to the company if they have to add the “ability to act” 
themselves. 
 Do you believe it is possible to transfer tacit knowledge? 
A3 
you say explicit knowledge is less involved but don’t forget that you wouldn’t be able to do 
without it.  Good Luck. 
Response 2 
I am aware of differentiation that you relate, it seems to be correct but I rather the definitions 
of “declarative” versus “procedural” knowledge. Don’t forget all forms of KE have to be 
useful.  
Response 3 
Hi – isn’t this delineation what Knowledge Transfer Partnerships are all about, look at their 
web site – they don’t talk about tacit knowledge but that is what these scheme are all about. 
Response 4 
I have not heard of these definitions perhaps they come from psychology, but I guess they 
could be useful.  Did you come up with these or do you have a reference? [Reference 
provided] Ok this seems to ring true. 
Response 5 
I am about to start a new job working in knowledge transfer so thanks for this information, I 
may find it useful when I start.  I can see tacit knowledge being potentially useful, I’m not 
sure I’d know where to start in trying to transfer it? 
Response 6 
In Canada there is an interesting term called Knowledge Translation – this may provide you 
with some more useful insights into the value of tacit knowledge to businesses – in my 
experience it is important for businesses although they don’t always know it. 
Response 7 
Your email sounds really useful although I am not sure I have anything really interesting to 
contribute or that my experience will be really useful.  I would be really interested in hearing 
the outcome of your research as what is important for businesses is important, so I suppose 
I agree.  
Response 8 
My background is social science (politics, IR, research methods, research for policy) and 
after working for ESRC and RCUK I now head up the engineering and physical sciences 
team of the UK science and innovation network in Bangalore and think your analogy would 
be useful to stimulate policy over here.  Let me know if I can use it, I’ll reference you. 
Response 9 
I am interested in discussing this further, I am beginning to draw up an operational plan for 
the faculty here in Manchester in terms of knowledge transfer or knowledge impact and this 
differentiation might make things easier to relate to. 
Response 10 
A3 
I think it is roughly right but with caveats, in tacit you cannot specify every step, you have to 
get into the explicit.  I m not sure that this is true as explicit knowledge might be far more 
useful when working on some ones problems, although I suppose the solution might be 
better in the long run with a focus on tacit knowledge.  In a hitting a golf ball or learning to 
drive example I guess an element of this is also based on experience so this will be harder 
to transfer without interaction. 
Response 11   
Cost from both the university and the industry partner are so disproportionately high when it 
comes to knowledge transfer that companies cannot wait to receive tacit knowledge and that 
quickly produced and written down knowledge is value for money in this context.      
Candidate Group 2 
Response 1 
This is clearly correct and relevant to another discussion under way over on LinkedIn, where 
I complained that the only measure of knowledge transfer that the UK government seems to 
recognise is the number of spin out companies from the universities.  This is probably 
because it looks good and is an easy thing to count and tacit knowledge is not. 
Unfortunately spin-outs is an all very linear model.  But Lord Sainsbury loved it.  Which is 
why the research world threw case studies around like confetti, for example in the document 
that I helped to edit ”Making the Most of UK Research”.  
Response 2 
We all know that Universities are wonderful at playing the numbers game, look no further 
than the RAE. 
I did some editing a couple of years ago for the University of Manchester Intellectual 
Property (UMIP) on a report by the Science and Technology Policy Research (STPR).  This 
described various channels of knowledge transfer but does not consider knowledge within 
them, to show benefits to companies or from publicly funded research.  Shame! 
Response 3 
In a word – Yes – this debate is taking place within the communities that focus on transfer of 
knowledge within the arts, humanities and social sciences.  The recent AHRC / NESTA 
paper on ‘Arts &amp: Humanities Research & Innovation’ is well worth reading in this 
context. I have been involved in KT for some whilst now and it is interesting how 
conversations on how unsuitable the traditional liner models of KT (the STEM model) was for 
the arts and humanities, now seem to be being repeated in a much broader context i.e. the 
linear model is no longer that applicable in any field.  It is possible to transfer face to face 
knowledge but it requires face to face contact rather than publications as you suggest, and 
this creates an environment of knowledge exchange, with benefits for the “knowledge 
holder” in terms of enriching their “knowledge base” through applications in other context. 
A 4.1 
 
Annex 4.1 – Type 1 Interview Summary Transcripts  
 
Case  
Ref    
Number 
Interview 
Reference 
Code 
Channel (number) Stakeholder 
Represented 
Interview 
Number 
KEY RESPONDERS  
N/A N/A Graduate Employment N/A - 
1 UEME Joint Conference  ACAD 1 
2 
3 
4 
ATT1 
ICO3 
SIMP 
Spin Out (1) 
Spin Out (2) 
Spin out (3) 
ACAD 
COMP 
ACAD 
2 
3 
4 
5 AEBS Professional Journal  ACAD 5 
6 EDSN Network 1 GOVT 6 
7 
8 
3DAC 
TRMU 
Joint Supervision 1 
Joint Supervision 2 
COMP 
ACAD 
7 
8 
N/A N/A Training & CPD N/A - 
9 PATC Collaborative Research GOVT 9 
10 KELL Contract Research & Consultancy 
(1) 
COMP 10 
N/A N/A Shared Facilities  - 
11 
12 
13 
SYNG 
MALA 
ATT3 
Patent 1 
Patent 2 
Patent 3 
ACAD 
ACAD 
COMP 
11 
12 
13 
14 ARGA Joint Venture 1 COMP 14 
MULTIPLE RESPONDERS  
15 (1) 
15 (2) 
QINE 
QINE 
Joint Venture 3 
 
GOVT 
COMP 
15 
16 
16 (1) 
16 (2) 
16 (3) 
RDEP 
RDEP 
RDEP 
Contract Research & Consultancy 
(2) 
ACAD 
GOVT 
COMP 
17 
18 
19 
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code UEME 
Respondent Stakeholder Type Acad Respondent Title Professor Interviewer Ref  EMR 
Respondent Role Chair in Climate 
Systems 
Channel Reference Joint conference *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) The conference was a joint activity between the University and the MET Office entitled “Climate Change 
Impacts and Adaption: Dangerous Rates of Change”, was hosted in the University and lasted three days in October 2009. The project was 
instigated through University research strategy. 
 
 
No of Staff (on project) 4 
Project Effect Not stated 
Project Started 01 2009 
Project Duration 9 months 
Previous KT activity Yes 
 
Respondent Summary(Qu. 8-34) University Professor who was employed by the MET Office for twelve years prior to joining the 
University, with extensive understanding of both company and academic motivations for KT etc. 
Education BSc/PhD 
Esteem Publication 
Previous Exp. of KT New 
FT split between R&KT 70% R 
 
Commenting of Tacit and Explicit Knowledge(Qu.35-37,44,45& 51) The Academic Community doesn't usually accept 
knowledge that can't be formulated into explicit knowledge so it can be transferred. Perhaps tacit knowledge would have ranked the success 
higher. There was certainly more knowledge transfer than say from reading a scientific paper in isolation. In a paper the author can't really 
offer opinion or respond to questions generated in lively debate. I suspect there is more of an exchange of tacit knowledge (than reading 
papers). It is these points that policy makers should be involved. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal No 
Tacit led to more success ? 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Face to face, promoted tacit knowledge. The only opportunity 
to transfer tacit knowledge was Q&A after the presentations and during informal networking. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Yes – I think that it reflects the model for the conference but also research in 
science. On a small scale you start with an idea, the seed for which is hard to articulate.  It becomes better defined for you to make a proposal, 
then the middle element is testing your hypothesis, with the final element being answers which are well defined and transferred to industry in a 
thesis (explicit). For this particular conference, this model was happening randomly throughout the duration. Networking and the exchange of 
ideas are extremely important at these events. 
Flows reflect model Yes- In detail 
Process improvement Yes 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) Fifty delegates attended the conference so it was a success. 
 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 6 months 
Protectable No 
Complex or Elemental   Elemental 
 
General Comments Relating to Success Attained and maintained a good relationship with the University Transfer Office. Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code ATT 1 
Respondent Stakeholder Type Cont. Respondent Title Professor (Associate) Interviewer Ref  EMR 
Respondent Role Technical Director Channel Reference Spin Out (1) *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) Project to spin out a company that develops products that are able to indentify infection and disease. 
Formed in 2008 following a £3m grant, the company develops low-cost, robust instruments for use in GP's surgeries to provide a real time 
dynamic profile of immune systems in patients visiting their GPs. 
 
 
No of Staff (on project) 4 
Project Effect £100k 
Project Started 2008 
Project Duration 18 months 
Previous KT activity  
 
Respondent Summary(Qu. 8-34) Associate Professor in Physical Chemistry with twenty years experience in company spin-outs and 
KT actually in patenting and licensing. Holder of two patents as inventor. 
Education M/PhD 
Esteem Publication 
Previous Exp. of KT Extensive 
FT split between R&KT 90% R 
 
Commenting of Tacit and Explicit Knowledge(Qu.35-37,44,45& 51) A full spectrum (of tacit and explicit was used). You have to 
have tacit knowledge - the company could not operate without the transfer of tacit knowledge to the spin-out. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Yes 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) The company providing someone, so knowledge is 
transferred within that person. Knowledge is transferred to companies in the form of conference presentations, reports and publications. 
Day/week of F2F was required. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework(Qu. 41-42, 48, 55 &56) Yes, but it has to be moderated by value. How much a company is willing to pay 
will reflect the amount of information the University will part with. The development of a technology starts with tacit knowledge which becomes 
better defined and becomes a company. In terms of (project) know-how flows down and across the model and the know-how is defined, but 
the flow is underpinned by value. 
Flows reflect model Yes -in detail 
Process improvement No 
Other Improvements  Yes 
 
Project Innovation & Success Measures(Qu.43-56) Although it is a bit too early to say, it is successful in the sense that we are 
trialling the patents to produce a working product and that we employ a full-time member of staff. Tacit knowledge was fundamental to 
success. 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 2 – 3 years 
Protectable Yes 
Complex or Elemental   Complex 
 
General Comments Relating to Success Potential impact of production society would be immense with the potential to direct 
immuno-therapy toward cancer cure. 
Achievable Yes 
Attributable to Project £100k 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code ICO3 
Respondent Stakeholder Type Comp Respondent Title Managing Director Interviewer Ref  EMR 
Respondent Role Initiator/Facilitator Channel Reference Spin Out (2) *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) Spin off company founded from a three year European project to establish a IT training based company 
servicing businesses. 
 
 
 
No of Staff (on project) 6 
Project Effect £250k 
Project Started 2000 
Project Duration 10 years + 
Previous KT activity No 
 
Respondent Summary (Qu. 8-34) Non-research focused lecturer who saw a market opportunity to create a training company focussing 
on IT training for companies and individuals. 
Education Diploma 
Esteem - 
Previous Exp. of KT Yes 
FT split between R&KT 40% R 
 
Commenting of Tacit and Explicit Knowledge(Qu.35-37,44,45& 51) The project aims were achieved primarily through the 
transfer of explicit knowledge, but the transfer of tacit knowledge was essential. 
Tacit transferred during internal meetings, formal visits and telephone calls. Tacit knowledge was most useful for company progression. Tacit 
knowledge was the most important. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Yes 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Through meetings between academics and industry partners 
plus email and formal documents. 
Tacit knowledge was transferred in F2F meetings (14 x 2 hour meetings x 3 years). 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Yes – in our project it was 80% tacit, 15% implicit and 5% explicit. Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) Knowledge transfer was essential and the project was a success. 
Retained project partners for the project period is indication of success. 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation Immediate 
Protectable No 
Complex or Elemental   Elemental 
 
General Comments Relating to Success £40k of £250k attributable to knowledge transfer. Achievable Yes 
Attributable to Project In part 
Resulted from Knowledge In part 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code SIMP 
Respondent Stakeholder Type Acad Respondent Title Associate Professor Interviewer Ref  EMR 
Respondent Role Engineering Director Channel Reference Spin Out (3) *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) A University spin-out in 2006 which now turns over circa £500k trading in software that can image thirty 
structures and undertake FEA on them. Project actually commenced in 2000, although spin-out came in 2006. From an EPSRC fellowship 
background. IP was developed and protected. 
 
 
No of Staff (on project) 10 
Project Effect £500k/annum 
Project Started 2006 
Project Duration 4 years 
Previous KT activity No 
 
Respondent Summary(Qu. 8-34) A novice academic to spin-out and still employed in academic post. They have existing KT 
experience with a research-led career with many publications but also a number of patents against their name. Enjoys a good relationship with 
the University KT Office. 
Education B/M/PhD 
Esteem Publications 
Previous Exp. of KT Moderate 
FT split between R&KT 50.00% 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Initially we just wanted explicit knowledge (in the form of 
IP to start the company) that was protected. Later, we started to transfer more tacit knowledge, especially as we trade with our clients. 
Explicit knowledge (in the form of software) – tacit knowledge would not make the transfer better. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal No 
Tacit led to more success No 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Webinars and video conferencing more than face to face, but 
it did happen during face to face. We only have limited face to face and then we revert to webinars, telephone and finally email. 
When training people to use software, we prefer telephone over email and webinars over telephone as it has proven to make process easier. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) It definitely reflects what happened. You discuss the needs of the users, who 
both have tacit knowledge. This is then transferred into explicit knowledge and then transferred. By using the explicit knowledge they get tacit 
knowledge. 
Flows reflect model Yes - In detail 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) £450k per annum in sales, three offices trading £450k per annum in sales 
internationally and employing ten staff, with numerous users and customers. 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood No 
Duration of Maturation Immediate 
Protectable Yes 
Complex or Elemental   Complex 
 
General Comments Relating to Success A complete success – A company was formed that employs people and makes money. Achievable Yes 
Attributable to Project No 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
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Interview & Analysis Summary – Type 1 Interview Reference Code AEBS 
Respondent Stakeholder Type Acad Respondent Title Professor Interviewer Ref  EMR 
Respondent Role Co-author Channel Reference Joint academic publication *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) The development of a joint publication between the hospital and the academic, who had worked to develop 
a process-based triage system for accident and emergency. The project was a movement from a triage and treat to a see and treat system. 
 
 
No of Staff (on project) 2 
Project Effect None stated 
Project Started 2008 
Project Duration 8 months 
Previous KT activity No 
 
Respondent Summary(Qu. 8-34) Professor with extensive experience of KT activity but without particular industry-academic publication 
experience. Curiosity-led motivations for collaboration. 
Education B/M/PhD 
Esteem Publications 
Previous Exp. of KT Yes 
FT split between R&KT 40% R 
 
Commenting of Tacit and Explicit Knowledge(Qu.35-37,44,45& 51) Passing paper back and forth in an explicit state but with 
tacit at the outset and face to face (tacit) when finalising the paper. 
Tacit at the beginning, explicit at the end. The definition phase was difficult so that had to be more explicit. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal No 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Surprisingly little however, less than 10% but face to face at 
development. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) On a simplistic level I can understand how this model applies to the project, but I 
see it as more circular and fluid. I think the transfer was not as linear as the model implies. Knowledge can happen on various different levels 
with more or less tacit and explicit knowledge being exchanged at one time which is why I think the model has to be put into context. It needs 
to take into consideration time. I can see how a circular model of KT can happen in an hour and can also take several months. Also, I think that 
generally the model has to be put into context of the problem situation and that it is important to define outcomes. 
Flows reflect model Yes 
Process improvement Yes 
Other Improvements  Yes 
 
Project Innovation & Success Measures (Qu.43-56) Definite success as model was put into practice and had a significant effect 
on waiting times, but the knowledge transfer was a success on a personal level with the hospital staff leading the project. 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation Immediate 
Protectable No 
Complex or Elemental   Elemental 
 
General Comments Relating to Success  Achievable  
Attributable to Project  
Resulted from Knowledge  
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code EDSN 
Respondent Stakeholder Type Govt Respondent Title Project Manager Interviewer Ref  EMR 
Respondent Role Project Manager Channel Reference Network *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) A knowledge network programme funded by government with an objective of catalysing collaboration and 
bringing more innovation to market. This is achieved through networking experts and industrial representatives around “tackling spills and 
incidents” and “managing environmental quality) (100 members split 50/50 HEI and industry) 
 
 
 
No of Staff (on project) 3 
Project Effect Not stated 
Project Started 2007 
Project Duration 3 years 
Previous KT activity Yes 
 
Respondent Summary(Qu. 8-34) A marine based, navy trained career proceeded the PM appointment, master of new ships, navigator 
on submarine, officer in charge of training crews etc. 
New to HEI to industry KT. 
Education Vocational 
Esteem None 
Previous Exp. of KT No 
FT split between R&KT 100% KT 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Probably mainly tacit knowledge transferred at the start of 
the network. There were many discussions and exchange of ideas. Through this initial process of informal networks and knowledge sharing I 
believe there was the transfer of tacit knowledge. As discussions became more formalised and structured the transfer became more explicit, 
but certainly during the face to face initial contacts tacit information was exchanged. Increased tacit knowledge aided the level of confidence in 
the network. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Yes 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) As network matured there was a greater transfer of explicit 
knowledge. Explicit knowledge reflected use of email later in the project. Face to face definitely allows the transfer of tacit knowledge. Tacit 
definitely ranked project higher. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) In some ways it does, only it needs a time line running down the side for our 
example. The amount of tacit/explicit changed with time, but as a result of how the network developed. 
Tacit led to strong interpersonal relationships, fewer face to face required later in the project, more explicit in the form of emails, 
teleconferences and written proposals. The flow of information reflects the model – larger workshops led to more explicit, smaller groups 
allowed tacit to transfer. 
Flows reflect model Yes 
Process improvement Yes - In detail 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) Project was a success and led to the forming of a wider – larger European 
network. 
 
 
 
Incremental or Radical  
3
rd
 Party Understood  
Duration of Maturation  
Protectable  
Complex or Elemental    
 
General Comments Relating to Success Right project – right people, focus on more face to face meetings ensure ongoing 
enthusiasm, willingness to part with knowledge. 
Achievable  
Attributable to Project  
Resulted from Knowledge  
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code 3DAC 
Respondent Stakeholder Type Comp Respondent Title Design Engineer Interviewer Ref  EMR 
Respondent Role Project Manager Channel Reference Joint supervision (1) *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) To develop and implement a three dimensional auto-CAD capability in a small boat building yard 
constructing traditional wooden boats. 
 
 
 
No of Staff (on project) 6 
Project Effect  
Project Started 2007 
Project Duration 3 years 
Previous KT activity No 
 
Respondent Summary(Qu. 8-34) An employee of a company responsible for the implementation of this technology project, but new to 
KT. Well educated but lacking breadth of KT experience. 
Education B/M 
Esteem No 
Previous Exp. of KT No 
FT split between R&KT 100% KT 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) High levels of tacit knowledge transferred. Tacit 
knowledge was transferred by demonstration and essential to achieve explicit knowledge in the form of: 
• Explicit and discrete such as technical drawings and patents. Consists of words and numbers and can be shared. 
• Explicit informal models, processes, rules and procedures which can be communicated externally. 
Tacit or Explicit Yes 
Tacit Achieved Yes 
Tacit as the Goal Yes 
Tacit led to more success No 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Yes, tacit via review and discussion/demonstration, face to 
face meetings/presentations and knowledge dissemination activities. Tacit knowledge represented good process to identify gaps and reinforce 
message. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework(Qu. 41-42, 48, 55 &56) No – knowledge transfer was the reverse of this model x2 
Notes from interviewer, “Respondent unable to explain reverse flows” or elaborate around model – dismissive. 
Flows reflect model No 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) Yes, but could have been more. 
Project led to £8,000 cost savings, CAD training saved a further £12,000, in house production were estimated at £3,500. 
Total estimated at £100k with turnover up by 19% over period. 
 
 
Incremental or Radical Radical 
3
rd
 Party Understood Yes 
Duration of Maturation 3 years 
Protectable No 
Complex or Elemental   Complex 
 
General Comments Relating to Success Good relationships with project partners – ongoing. Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code TRMU 
Respondent Stakeholder Type Acad Respondent Title Professor Interviewer Ref  EMR 
Respondent Role Project Manager Channel Reference Joint supervision (2) *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) Project to collect historical information about culture and industrial heritage of area of interest and then 
develop an interactive exhibit at a museum. 
 
 
 
No of Staff (on project) 4 
Project Effect Not achieved 
Project Started 2009 
Project Duration 6 months 
Previous KT activity No 
 
Respondent Summary (Qu. 8-34) Extensive historical and anthropological experience and KT in the form of demonstrations, curation 
and museum exhibitions etc. especially oral histories to allow the recollection of memories from non-elite to have a voice in history. 
Education  
Esteem Publications 
Previous Exp. of KT Yes 
FT split between R&KT 50/50 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Tacit knowledge happened at the beginning in the 
interviews leading to the preparation of explicit material (as recordings first) then displayed at the exhibition. Tacit transferred most definitely. 
Tacit or Explicit Tacit 
Tacit Achieved Yes 
Tacit as the Goal Yes 
Tacit led to more success No 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Tacit occurred during face to face communications at high 
volumes. KT was transferred using recordings. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Transfer took place over long time and tacit knowledge occurred. 
Transferred at the outset during face to face, which led to the written (explicit) transcripts which allowed transfer to wider audience, starts with 
tacit then becomes more explicit. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) Project was a success. Tacit KT was central to the success of the project. 
You could measure success by numbers of museum attendees (and therefore revenue) but revisit would be a more accurate measure. 
Discussion with visitors would probably be the only way. 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 6 months 
Protectable No 
Complex or Elemental   Elemental 
 
General Comments Relating to Success  Achievable  
Attributable to Project  
Resulted from Knowledge  
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code PATC 
Respondent Stakeholder Type Govt Respondent Title CEO MSE Interviewer Ref  EMR 
Respondent Role Project Manager Channel Reference Collaborative research *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) A collaborative research project with four partners (one university, two power companies, intermediary 
(MSE)) working to determine how existing capabilities for seabed hydraulic flow lines and systems could be adapted for power transmission 
within marine renewable energy farms. The main activity was engineering studies to explore hydraulic power transmission technolgoy and its 
application to different types of marine energy devices. 
 
No of Staff (on project) 10 
Project Effect Unknown 
Project Started Unstated 
Project Duration 2 years 
Previous KT activity Yes 
 
Respondent Summary(Qu. 8-34) Regular user of collaborating research, experienced in TT and KT in both The UK and Europe. 
Recent experience with universities and with a commercial partner base of over 500 companies. 
Education B/M/PhD 
Esteem Prof. memb. 
Previous Exp. of KT Extensive 
FT split between R&KT Unstated 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) During the project both tacit and explicit knowledge was 
transferred. The engineering drawings were of course explicit but tacit was transferred based on how to apply them. Tacit was transferred at 
the outset, during the early stages, explicit later during the hard technology development phase. Tacit knowledge was vital. If you have tacit 
knowledge, you have more scope to innovate in the long term. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Yes 
Tacit led to more success Unstated 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Most knowledge was transferred in regular meetings where 
there is a constant interaction. It is important to talk to each other and meet every six weeks at least. Even more success could result from 
more face to face, more video and teleconferencing. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Yes, it definitely makes sense, KT starts at a tacit level and as parties become 
more comfortable with each other the exchange of explicit knowledge is more regular. It is a process of transition toward explicit for more 
specific knowledge. The model does not show trust or motivation levels at any point – these are important. 
Flows reflect model Yes - In detail 
Process improvement Yes 
Other Improvements  Yes 
 
Project Innovation & Success Measures (Qu.43-56) Trust and motivation are key for this activity, particularly industrial 
motivation. For the partners (international power company £5bn and 28,000 staff) they have exacting requirements and require high value 
transactions. 
The project was a success in essence due to the tacit knowledge transferred. There was an overall lack of success in the technological 
activities in the project, but not as a result of KT. 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 2 years + 
Protectable No 
Complex or Elemental   Complex 
 
General Comments Relating to Success During this project it was not possible to measure success in numerical terms. Ongoing 
collaboration planned, getting the actors right, then getting the mechanisms right both ensure success, you are working in improving 
mechanisms – useful. 
Achievable Yes 
Attributable to Project No 
Resulted from Knowledge No 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code KELL 
Respondent Stakeholder Type Acad Respondent Title Associate Professor Interviewer Ref  EMR 
Respondent Role Project Manager Channel Reference Contract research and 
consultancy 
*Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) A contract research project with a leading company making and selling food products ad this project looked 
at the impact of food choice on children, allowing the company to validate claims of nutritional benefit to children arising from the consumption 
of their products. 
 
 
No of Staff (on project) 3 
Project Effect None 
attributable 
Project Started January 09 
Project Duration 8 months 
Previous KT activity No 
 
Respondent Summary (Qu. 8-34) An associate professor used to working with government and private sport related companies 
relating academic studies around children. Psychological studies to policy, guideline and commercial strategy. 
Education B/M/PhD 
Esteem Publication 
Previous Exp. of KT Yes 
FT split between R&KT 85% R 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Essential – there was no appetite for it at the outset, but it 
did occur and it is the tacit knowledge that made the study so valuable. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal No 
Tacit led to more success No 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) The tacit knowledge only occurred during interviews and face 
to face discussions/meetings. There were three face to face meetings/10 hours in Manchester and Exeter. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Yes. It reflects the study. At the beginning the children had tacit knowledge 
which was shared with university staff. The university staff have some tacit knowledge. The children's knowledge in terms of diaries, 
measurements etc. was codified, understood and then the data was collected and written down in the form of a report. This knowledge is then 
passed to the company who use it to make decisions about cereal calorie content, marketing ideas etc. 
Flows reflect model Yes - In detail 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) Yes – In terms of completing the pilot project and obtaining the opportunity 
to continue the research in the form of a three year PhD study. 
 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood No 
Duration of Maturation 2 years + 
Protectable No 
Complex or Elemental   Complex 
 
General Comments Relating to Success The face to face contact with companies and with your research subjects is worth its 
weight in gold. It is extremely important to meet the company. 
Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus) 
A 4.1 
  
Interview & Analysis Summary – Type 1 Interview Reference Code SYNG 
Respondent Stakeholder Type Acad Respondent Title Senior Research Fellow Interviewer Ref  EMR 
Respondent Role Project Manager Channel Reference Patent and license (1) *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) This relates to a specific academic discovery around particular crop treatment, where the product/process 
was licensed for use commercially. Academics were rewarded with a revenue share. Science element based on fungal plant pathogens 
creating rice-blast disease. 
 
 
No of Staff (on project) 3 
Project Effect 7% revenue 
share 
Project Started 2006 
Project Duration Ongoing 
Previous KT activity  
 
Respondent Summary (Qu. 8-34) Leading research fellow in medium sized laboratory with limited experience of industry KT but some 
patent experience. 
Education B/M/PhD 
Esteem Publication 
Previous Exp. of KT No 
FT split between R&KT 70% R 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Patent sales were the transfer of explicit knowledge. Just 
explicit knowledge was required. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal No 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) We met once per month. Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Basically it is what happened. We have tacit knowledge about fungi and 
fungicides that we used to test the patent from (name) and it proved to work and we take it then presented the work in explicit form to the 
company. The company has taken up the knowledge and it has become tacit to them. 
Flows reflect model Yes 
Process improvement  
Other Improvements   
 
Project Innovation & Success Measures (Qu.43-56) Yes, in many ways, but particularly the product itself. Most notably that the 
fungus cannot become resistant as it kills even the fungal spores which are notoriously hardy to traditional fungicides. 
 
 
 
Incremental or Radical Radical 
3
rd
 Party Understood Yes 
Duration of Maturation 12 months 
Protectable Yes 
Complex or Elemental   Elemental 
 
General Comments Relating to Success Tacit did make the project a success. Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code MALA 
Respondent Stakeholder Type Acad Respondent Title Professor Interviewer Ref  EMR 
Respondent Role Lead Academic Channel Reference Patent (2) *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) A technological patent that can detect malarial traces in food samples by magneto-optical techniques. The 
technology finds haemozoin (the waste product of malarial parasites) is produced in the blood during infection and when these are magnetised 
they give off a signature optical trace. 
 
 
No of Staff (on project) 3 
Project Effect 4m 
treatments 
Project Started 2005 
Project Duration 4 years 
Previous KT activity  
 
Respondent Summary (Qu. 8-34) An experienced research physicist with a track record of industrial collaboration as a “means to an 
end” meaning a source of income to fund experimentation and equipment. 
Education B/M/PhD 
Esteem Publication 
Previous Exp. of KT Yes 
FT split between R&KT 60/40 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Fundamental – tacit knowledge did rate the project higher 
– it was fundamental to it. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Both 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) We had six-monthly steering group meetings. Yes, probably 
(the tacit knowledge did happen during these meetings) 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) The whole model was going on, but there was probably more explicit 
knowledge. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) The project achieved EU grant funding and Gates Fund money and as a 
result we could employ one member of staff. 
 
 
 
Incremental or Radical Radical 
3
rd
 Party Understood No 
Duration of Maturation 4 years 
Protectable Yes 
Complex or Elemental   Elemental 
 
General Comments Relating to Success  Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code ATT3 
Respondent Stakeholder Type Comp Respondent Title Professor Interviewer Ref  EMR 
Respondent Role Technical Director Channel Reference  *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) A patent developed to try to identify disease footprints before a patient exhibits symptoms using an array of 
complex indicators. 
 
 
 
No of Staff (on project) 2 
Project Effect £100k T/O 
Project Started 2006 
Project Duration 4 years 
Previous KT activity Yes 
 
Respondent Summary (Qu. 8-34) Professor who has a track record of spinning-out and patents and license activity employed by a 
private company part time as technical director to supervise the implementation of this patent activity from a commercial perspective. 
Education B/M/PhD 
Esteem Prof. Memb. 
Previous Exp. of KT Yes 
FT split between R&KT 80% KT 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) In relation to explicit knowledge in the patent but tacit 
knowledge was used to aid the exploitation process. 
Tacit knowledge transfer was achieved but on 5% efficiency. We needed both but particularly tacit knowledge . Absolutely tacit knowledge 
would have ranked success higher. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal  
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Tacit knowledge always transferred in face to face 
communications. We didn't have enough face to face in many ways. Between the university and in about 5 hours/quarter. Between myself and 
Exeter research staff 1-2 days per week. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework(Qu. 41-42, 48, 55 &56) There was definitely a flow of information from tacit to explicit, but the whole 
model was heavily skewed to the left hand side; any release of knowledge to industry was done in a stage managed way. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) There was some definite success. The fact that a company was able to raise 
a £3m grant to further develop the activity and can fund staff members. However, there have been areas of technical failure and inability to 
work collaboratively. 
 
 
Incremental or Radical Radical 
3
rd
 Party Understood No 
Duration of Maturation 2 years 
Protectable Yes 
Complex or Elemental   Complex 
 
General Comments Relating to Success More face to face contact with a realistic approach to working collaboratively (would 
have improved the process) 
Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code ARGA 
Respondent Stakeholder Type Comp Respondent Title Managing Director Interviewer Ref  EMR 
Respondent Role Project Initiator Channel Reference Joint venture (1) *Single or Multiple Interview Single 
 
Project Summary (Qu. **1-7) This was a joint-applied research venture between The University and a private organisation focussed 
around geo-matics, atmosphere, nature and space. The research joint venture allows longer form exploitation potential beyond two year period 
as a final outcome of the joint venture a company was established and trade currently (2010) 
 
 
No of Staff (on project) 10 
Project Effect £500k 
Project Started 2007 
Project Duration 2 years 
Previous KT activity No 
 
Respondent Summary(Qu. 8-34) Managing director with previous academic experience but now running a private company, who 
instigated the joint venture with The University to achieve a long term research and development activity. 
Education  
Esteem Prof. Memb. 
Previous Exp. of KT Yes 
FT split between R&KT 20% R 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Explicit knowledge is transferred in the project. Tacit 
knowledge transfer was important to make the transfer of explicit knowledge possible. The placement of staff (into the joint venture) enabled 
tacit knowledge to be transferred, regular communication enabled this too. Explicit knowledge was important to set up the joint venture and 
remains important for ongoing support. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal No 
Tacit led to more success N/A 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Knowledge flowed through a face to face and email – this 
was 80% tacit (face to face) and 20% explicit (emails). Tacit knowledge occurred during face to face contact. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) As above. Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) No IP was retained for contracts, turnover of £500k expected to double in 
2009. 
 
 
 
Incremental or Radical Both 
3
rd
 Party Understood Yes 
Duration of Maturation Immediate 
Protectable No 
Complex or Elemental   Complex 
 
General Comments Relating to Success  Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code QINE 
Respondent Stakeholder Type Comp Respondent Title Project Entrepreneur Interviewer Ref  EMR 
Respondent Role Project Entrepreneur Channel Reference Joint Venture (2) *Single or Multiple Interview Multiple (1) 
 
Project Summary (Qu. **1-7) A joint venture between a large ex- Government organisation undertaking defence based development and 
commercial activity and a university. Funding for the joint venture came from a joint grant. The scope to take patents owned jointly by the 
parties and develop commercial vehicles to exploit them commercially – maturation activity. 
 
 
No of Staff (on project) 8 
Project Effect None stated 
Project Started Oct 2008 
Project Duration 3 Years 
Previous KT activity Yes 
 
Respondent Summary (Qu. 8-34) An R&D scientist and Project Manager seconded into the joint venture project to lead the maturation 
projects. Experienced in commercialisation and R&D with experience of undertaking KT with a range of top universities. 
Education B/M/PhD 
Esteem Prof. Memb. 
Previous Exp. of KT Yes 
FT split between R&KT 95% KT 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Both sorts of knowledge are essential – you couldn't do 
the project without tacit knowledge – it is definitely a success factor. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Both 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) We spend about 5-10% of our time undertaking face to face 
meetings to ensure we communicate effectively. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Initially there was active engagement, brain storming etc. in face to face 
meetings – all parties have tacit knowledge to transfer but it is difficult to get across. The implicit transfer seems to happen via the academics 
and post-doc researchers assistants. Eventually as ideas become better defined and are transferred as explicit knowledge in the form of 
business plans and presentations. These are then adopted by the receiving organisation and can become part of its tacit knowledge make-up. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) There is a review by both organisations and so far they feel the project is a 
success. 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood No 
Duration of Maturation 5 years 
Protectable Yes 
Complex or Elemental   Complex 
 
General Comments Relating to Success  Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code QINE 
Respondent Stakeholder Type Govt Respondent Title Project Manager Interviewer Ref  EMR 
Respondent Role Project Manager Channel Reference Joint Venture (2) *Single or Multiple Interview Multiple (2) 
 
Project Summary (Qu. **1-7) As 15 (1) 
 
 
 
 
No of Staff (on project) 8 
Project Effect None stated 
Project Started Oct 2008 
Project Duration 3 years 
Previous KT activity Yes 
 
Respondent Summary(Qu. 8-34) A project manager funded and appointed by the grant to keep the project delivering on-time and on-
budget and to report to the grant body on progress, performance and success. 
Education A-levels 
Esteem None 
Previous Exp. of KT No 
FT split between R&KT 100% KT 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) The explicit knowledge in the project is about patents that 
exist which we will augment with tacit knowledge to launch the three spin-out companies from, transferring the explicit knowledge into them. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal No 
Tacit led to more success No 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) We have face to face meetings, emails telephone calls. We 
produce reports and we network and socialise. Ultimately most of the knowledge (explicit) will transfer in the business plans, presentations and 
license agreements. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) A mixture of knowledge at different stages and transferred on a day-to-day basis 
through numerous methods. We don't spend enough time with project staff face to face – only 3-4 hours per week. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) Currently the project is performing against the original plan. 
 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood No 
Duration of Maturation 5 years 
Protectable Yes 
Complex or Elemental   Complex 
 
General Comments Relating to Success  Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus) 
A 4.1 
  
Interview & Analysis Summary – Type 1 Interview Reference Code RDEP 
Respondent Stakeholder Type Acad Respondent Title Experimental Officer Interviewer Ref  EMR 
Respondent Role Design Engineer Channel Reference Contract Research and 
Consultancy (2) 
*Single or Multiple Interview Multiple (1) 
 
Project Summary (Qu. **1-7) A consultancy project where a hospital had identified a need for an innovative solution to bed-side 
information retention and exchange that was both easy to read, to clean and was bacteria neutral. 
 
 
 
No of Staff (on project) 3 
Project Effect Not stated 
Project Started  
Project Duration 6 months 
Previous KT activity No 
 
Respondent Summary (Qu. 8-34) An experimental officer experienced in design for manufacture and with access to considerable 
equipment to prototype solution for the client. Experienced in delivering consultancy services and other KT activities. 
Education B 
Esteem None 
Previous Exp. of KT Yes 
FT split between R&KT 100% KT 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Tacit knowledge was achieved in various forms: iteration 
of designs, but mostly from front-line staff from hospital who contributed inherent design knowledge in face to face meetings. 
We really wanted explicit knowledge. 
Tacit or Explicit Explicit 
Tacit Achieved Yes 
Tacit as the Goal No 
Tacit led to more success No 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) The knowledge was transferred in initial meetings but then in 
a product design specification form. We met about four times per year. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Almost. The first process is the transfer of tacit knowledge to explicit knowledge 
from industry to university, second is the transfer of tacit knowledge from the university staff into explicit knowledge for the product, the third is 
the transfer of our explicit knowledge to explicit knowledge for the industrial partner. Also each transferred tacit to tacit knowledge at the 
beginning, then that tacit knowledge was transferred to explicit in the form of the PDS and then we transferred explicit to explicit knowledge in 
the prototype. 
Flows reflect model Yes 
Process improvement Yes 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) As product is now in production, it is a success. 
 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 3 months 
Protectable Yes 
Complex or Elemental   Simple 
 
General Comments Relating to Success  Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code RDEP 
Respondent Stakeholder Type Govt Respondent Title Head of Enterprise Development Interviewer Ref  EMR 
Respondent Role Intermediary Channel Reference Contract Res. and Consultancy *Single or Multiple Interview Multiple (2) 
 
Project Summary (Qu. **1-7) As 16 (1) 
 
 
 
 
No of Staff (on project) 4 
Project Effect Not stated 
Project Started 2009 
Project Duration 6 months 
Previous KT activity No 
 
Respondent Summary (Qu. 8-34) A professional KT manager employed to manage consultancy activity at a university, handling circa 
£500k of activity per annum. 
Education B/M 
Esteem Prof. Memb. 
Previous Exp. of KT Extensive 
FT split between R&KT 100% KT 
 
Commenting of Tacit and Explicit Knowledge(Qu.35-37,44,45& 51) Explicit knowledge is the focus of consultancy – no new 
knowledge is created and we develop solutions to well defined client problems tangibly (explicitly if you like). Companies can't wait for tacit 
knowledge and explicit knowledge is value-for-money in this context. 
Tacit or Explicit Explicit 
Tacit Achieved Some 
Tacit as the Goal No 
Tacit led to more success No 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Face to face meeting happened at outset so some tacit did 
occur but it was made explicit in the product design spec. This acts as a back brief to the client and is what we design. 
Face-to-face existed Yes 
F-2-F transferred tacit No 
Tacit was a goal No 
 
Referring to the Framework(Qu. 41-42, 48, 55 &56) The framework is okay - I have never thought of it like that, I guess. We mostly 
transfer across the big arrow at the bottom – companies can't wait and can't afford the tacit bit. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) The contact was discharged and fee paid – so a success – we could protect 
the product, but it's so simple it'd be easy to copy. 
 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 3 months 
Protectable Yes 
Complex or Elemental   Elemental 
 
General Comments Relating to Success  Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.1 
 
Interview & Analysis Summary – Type 1 Interview Reference Code RDEP 
Respondent Stakeholder Type Comp Respondent Title Directorate Manager Interviewer Ref  EMR 
Respondent Role Project Manager Channel Reference Contract Research and 
Consultancy 
*Single or Multiple Interview Multiple (3) 
 
Project Summary (Qu. **1-7) As 16 (1) 
 
 
 
 
No of Staff (on project) 3 
Project Effect Extensive 
use 
Project Started 2009 
Project Duration 6 months 
Previous KT activity No 
 
Respondent Summary (Qu. 8-34) A senior manager at the hospital responsible for R&D activity on a day-to-day basis – responsible for 
interface between R&D and front-line hospital staff who treat/care for patients. 
Education B/M 
Esteem None 
Previous Exp. of KT Extensive 
FT split between R&KT 100% KT 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Tacit was achieved because individuals at The University 
had inherent knowledge that they applied to the project e.g. knowledge of materials, interlocking systems, knowledge of how to print plaques. 
Also, front-line staff had tacit knowledge that they passed on to The University via us. Explicit was what was needed from an engineering 
perspective, but a degree of tacit was also needed to optimise the design of the product, e.g. the staff said the signs needed to be yellow, 
noting was written down for them to be yellow, they just knew they needed to be yellow. 
Tacit or Explicit Explicit 
Tacit Achieved Yes 
Tacit as the Goal No 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) It involved merging two sets of knowledge: the Hospital Staff 
knew what it wanted, the University knew how to create it. Two or so meetings held with (name). We talked through the problem and 
brainstormed the decision together – we then completed the design specification and place an order for the work. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Flows reflect the model, but there was a mix of tacit and explicit in varying 
proportions during the project. There was exchange of tacit at the beginning, as the project became more defined with more knowledge, then 
the University could provide more focused knowledge to the product. It started off by having mostly tacit knowledge with some explicit and as 
the project moved on the knowledge became more explicit. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures(Qu.43-56) Better, more face to face communication would have improved the project. 
 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 3 months 
Protectable Yes 
Complex or Elemental   Elemental 
 
General Comments Relating to Success I see innovation as the successful adoption of new ideas into practice. This doesn't work 
often because of money, time and trust. Culturally innovation is hard and we've had out fingers burnt in the past so management guidelines 
and research to improve this is a good thing. 
The University was able to help us with contacts to get it manufactured – another piece of valuable knowledge. 
Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus) 
A 4.2 
Annex 4.2 – Type 2 Interview Summary Transcripts 
 
 
Case 
Ref   
Number 
Interview 
Reference 
Code 
Channel (number) Stakeholder 
Represente
d 
Interview 
Number 
MULTIPLE RESPONDERS 
17 (1&2) 
17 (1&2) 
RKTE 
RKTE 
Staff Exchange 
GOVT 
GOVT 
20 
21 
18 (1&2) 
18 (1&2) 
HWCE 
HWCE 
Joint Supervision (3) 
ACAD 
COMP 
22 
23 
19 (1&2) 
19 (1&2) 
GRAD 
GRAD 
Contract Research & Consultancy (2) 
Contract Research & Consultancy (2) 
ACAD 
COMP 
24 
25 
 
 
 
 
 
 
 
 
 
 
 
 
A 4.2 
Interview & Analysis Summary – Type 2 Interview Reference Code RKTE 
Respondent Stakeholder Type Govt. Respondent Title IP Manager Interviewer Ref  ATA 
Respondent Role Project Manager Channel Reference Staff Exchange *Single or Multiple Interview M (1) 
 
Project Summary (Qu. **1-7)A two week staff exchange project between university and a commercial organisation to compare their 
respective roles and to learn about contracted research and intellectual property. 
 
 
 
 
No of Staff (on project) 2 
Project Effect Nil 
Project Started Sept 09 
Project Duration 1 week 
Previous KT activity Yes 
 
Respondent Summary (Qu. 8-34) A short duration staff exchange to gain comparison and best practice from a tech transfer office that 
was evaluated to be similar in terms of objectives and activities. Two staff transferred. 
Education B 
Esteem Prof. Memb. 
Previous Exp. of KT Yes/High 
FT split between R&KT 100% KT 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) A legal professional employed to look after the IP portfolio 
of same level of patents an associated licenses etc and also to act in the role of company secretary for up to ten spin-out companies. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Yes 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Tacit knowledge occurred during F2F contact of which there 
was four days of 9am to 5pm. This definitely was the success factor of this project. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) During F2F meetings and with subsequent telephone calls and emails to 
augment and fill in details. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) Yes, the project was a success but there were no real objectives set out in 
the first instance. We went with ten literature and process maps and shared our experiences. It was successful because I learned that we 
share similar experiences with some IP policy and I also learned about how French patents and IP valuation worked. Tacit knowledge did rank 
the project higher. 
 
Incremental or Radical Incremental 
3
rd
 Party Understood N/A 
Duration of Maturation N/A 
Protectable N/A 
Complex or Elemental   N/A 
 
General Comments Relating to Success Can you put a monetary figure on success – no. Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.2 
Interview & Analysis Summary – Type 2: Page 2 Interview Reference Code  
 Interview Delay  
 
Extended Explanation of Involvement (Qu. 57) In reflection the weeks were most useful. At first you don't realised how much 
knowledge you took in, but as you return to work, you reflect on what they did and it gives you a different perspective on what you are doing. 
 
No. of Current Projects >100 
£ Value of Projects £2m 
Management Level Snr 
 
Applying Management Guideline 1(Qu. 58) The transfer of tacit knowledge was achieved. If there was a more strategic influence 
on the business to develop its staff then the selection of a channel involving tacit knowledge would be important. 
Value Adding Yes 
Level of Commentary High 
Understood - Comments Fully 
Understood – Application Fully 
 
Using the Framework to Assist Guideline 1 (Qu. 60) By using the framework afterwards you assess the sections where 
knowledge was transferred – this could be useful. It might not be helpful if you shared this across the group – it might not help clarify for the 
people making the decision. It is important to get the match of information right – this might help. 
 
Comments on Tacit Achieved 
Comments on F2F Yes 
Ease of Use Yes 
  
 
Applying Management Guideline 2 (Qu. 63 & 65) Yes, but it was important to have supplementary explicit documentation to 
augment the F2F communications. 
 
 
Quality Effect Unsure 
Effectiveness Unsure 
Useful Intervention Yes 
  
 
Understanding the Role of Rich Media Communications (Qu. 61&62) We wanted tacit knowledge – it's the knowledge you 
get from meeting people. You can't just get it from emails and written materials. 
The scale makes sense, F2F is obviously higher and can transfer more tacit knowledge – this is common sense. 
Understood RM Comms.  
Able to Interpret  
  
 
Generally referring to the management guidelines (Qu.59, 64 & 66) [The guidelines] make you think about things differently, 
you analyse what is going on. 
 
 
 
Previous Mgmt Guideline  
Value Added Activity  
Improvements Suggested  
  
 
 
 
 
 
A 4.2 
Interview & Analysis Summary – Type 2 Interview Reference Code RKTE 
Respondent Stakeholder Type Govt. Respondent Title RKT Manager Interviewer Ref  ATA 
Respondent Role Project Manager Channel Reference Staff exchange *Single or Multiple Interview M(2) 
 
Project Summary (Qu. **1-7) As 17(1) 
 
 
 
 
No of Staff (on project) 2 
Project Effect Nil 
Project Started Sept 09 
Project Duration 1 week 
Previous KT activity No 
 
Respondent Summary (Qu. 8-34) A manager who has a professional scientist background and worked extensively in research before 
taking on a role to develop contract research project activities and to support academics in commercially applying their research. 
Education B/M/PhD 
Esteem No 
Previous Exp. of KT Yes/High 
FT split between R&KT 50/50 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) The transfer of tacit knowledge did rank the project highly. Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Yes 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Knowledge was transferred across emails, presentations, 
informal discussion and exchange of hard copy documents and this formed the flow of information in the framework, but essentially the larger 
exchange was tacit and that was the important part of the project. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Essentially the KT followed the model's path except there was probably a larger 
exchange of tacit knowledge as this was a large part of the project. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) The project was highly successful although this would be difficult to measure 
I suppose. 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 1 week 
Protectable No 
Complex or Elemental   Elemental 
 
General Comments Relating to Success The project was a success (without reference to numerical examples). Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.2 
Interview & Analysis Summary – Type 2: Page 2 Interview Reference Code RKTE 
 Interview Delay 4 weeks 
 
Extended Explanation of Involvement (Qu. 57) None given 
 
No. of Current Projects < 100 
£ Value of Projects £500k 
Management Level Snr 
 
Applying Management Guideline 1(Qu. 58) I have never thought of tacit knowledge as a factor, I would normally on think of the 
needs of the parties in respect to picking the most effective channel. Most cost effective, complexity of the project etc. 
Value Adding Yes 
Level of Commentary In depth 
Understood - Comments Yes 
Understood – Application Yes 
 
Using the Framework to Assist Guideline 1 (Qu. 60) It's probably something you think about without thinking about it, I mean 
without actually thinking about it in that way. It does add value, yes. 
There were certain examples in France where even though I was there I was struggling to understand – you need to ensure you are trying to 
exchange things in the same area – you are on the same wavelength. 
Comments on Tacit Yes 
Comments on F2F Yes 
Ease of Use Yes 
  
 
Applying Management Guideline 2 (Qu. 63 & 65) When visiting the company and they didn't transfer as much tacit knowledge – 
had you told them about the propositions? 
 
 
Quality Effect Yes 
Effectiveness Yes 
Useful Intervention Yes 
  
 
Understanding the Role of Rich Media Communications (Qu. 61&62) Yes, I think this is okay - I think Skype or video 
conferencing is better than email but not as good as face to face. 
 
Understood RM Comms. Yes 
Able to Interpret Yes 
  
 
Generally referring to the management guidelines (Qu.59, 64 & 66) Yes, these things make you think about things differently, 
you analyse what is going on and by using the framework afterwards, you can assess the sections where the tacit knowledge was transferred 
and you can see where there was a barrier. 
 
 
Previous Mgmt Guideline No 
Value Added Activity Yes 
Improvements Suggested No 
  
 
 
 
 
 
A 4.2 
Interview & Analysis Summary – Type 2 Interview Reference Code HWCE 
Respondent Stakeholder Type Acad. Respondent Title Associate Interviewer Ref  EMR 
Respondent Role Project Manager Channel Reference Joint supervisor *Single or Multiple Interview Multiple (1) 
 
Project Summary (Qu. **1-7) A two year knowledge transfer partnership where the company had identified a lack of analytical ability 
toward contract selection and subsequently to process based order fulfilment. As an outsourcing company they struggled to target specific 
types of work. 
 
 
No of Staff (on project) 6 
Project Effect £330k/2 yrs 
Project Started July 2008 
Project Duration 2 years 
Previous KT activity No 
 
Respondent Summary (Qu. 8-34) A graduate in management with a number of years post graduate experience in marketing and sales. 
Completing the project enabled the associate to transfer onto a full time PhD in channel marketing and value co-creation. 
Education B 
Esteem Publication 
Previous Exp. of KT No 
FT split between R&KT 70/80 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) I've probably never thought of tacit before as a factor. I'd 
normally think about the needs of the parties (cost, complexity) and tacit as something you think about without realising it, but I can see it is 
important. The people who fund the project want explicit knowledge because they want to be able to measure it. Some explicit knowledge is 
needed, but the essence of the project and its greatest benefit, is the transfer of tacit knowledge, 
Mainly tacit transferred at the beginning, but also some explicit. Tacit knowledge was instrumental. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Yes 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) The majority of the tacit knowledge occurred during face to 
face contact, daily, weekly, fortnightly and more formally in LMC meetings too. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework(Qu. 41-42, 48, 55 &56) At the beginning much of the transfer of knowledge was tacit because I was 
learning about the business from the company and also further increasing their knowledge of management models and processes and working 
with the two main academic supervisors. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  Volume 
 
Project Innovation & Success Measures(Qu.43-56) Comments were made to how reliable causality might be however the 
following were provided: improved ops efficiency £40,000, increase in turnover due to ability to target profitable contacts £90,000, increase in 
turnover due to longer contract duration £110,000, improved contract yield £90,000, total £330,000 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 3 years 
Protectable No 
Complex or Elemental   Complex 
 
General Comments Relating to Success Further figures were provided that were supplied to satisfy grant conditions but causality 
was definitely not accepted as a result of the project. 
Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.2 
Interview & Analysis Summary – Type 2: Page 2 Interview Reference Code HWCE 
 Interview Delay 6 months 
 
Extended Explanation of Involvement (Qu. 57) Having left the company the essence of the project – as you explained it, to 
transfer tacit knowledge with an ability to act is now more crucial to them than before. 
 
No. of Current Projects Nil 
£ Value of Projects Nil 
Management Level  
 
Applying Management Guideline 1(Qu. 58) I didn't realise these guidelines had been used. I was recruited as a result of the grant 
being approved so I can't really comment. I suppose they might be useful. 
Value Adding N/A 
Level of Commentary N/A 
Understood - Comments N/A 
Understood – Application Yes 
 
Using the Framework to Assist Guideline 1 (Qu. 60) The transfer of tacit and explicit knowledge was more from a one 
directional point of view (so the arrows are more one way) during the first half of the project. However, this changed for the second half as any 
knowledge was then transferred into the company through the mgmt. and process models created. These become integrated into the company 
as the diagram shows. 
Comments on Tacit Yes 
Comments on F2F Yes 
Ease of Use No 
  
 
Applying Management Guideline 2 (Qu. 63 & 65) I was at the company on a day to day basis and has weekly progress meetings. 
As for the supervisor meetings these were informal and generally less structured. To have lots of face to face was invaluable – it led to tacit 
and this is now being used as I have left and am now studying for a PhD in management. 
Quality Effect No 
Effectiveness Yes 
Useful Intervention Yes 
  
 
Understanding the Role of Rich Media Communications (Qu. 61&62) As [supervisor] didn't live in the UK we had a lot of 
time over Skype and telephone but often spent time together at conferences and in business meetings. Video conferencing was important but 
not as good as face to face but better than emails. 
Understood RM Comms. Yes 
Able to Interpret Yes 
  
 
Generally referring to the management guidelines (Qu.59, 64 & 66) None provided. 
 
 
 
 
Previous Mgmt Guideline N/A 
Value Added Activity N/A 
Improvements Suggested N/A 
  
 
 
 
 
 
A 4.2 
Interview & Analysis Summary – Type 2 Interview Reference Code HWCE 
Respondent Stakeholder Type Comp. Respondent Title Managing Director Interviewer Ref  EMR 
Respondent Role Company Partner Channel Reference Joint Supervision *Single or Multiple Interview Multiple (2) 
 
Project Summary (Qu. **1-7) As 18 (1) 
 
 
 
 
No of Staff (on project) 6 
Project Effect £330k/2 yrs 
Project Started June 2009 
Project Duration 2 years 
Previous KT activity Yes 
 
Respondent Summary (Qu. 8-34) A professionally trained ballet dancer who had started the company with a business partner around 
fifteen years earlier. The company had been selectively successful and grown to a critical point (£250k t/o and twelve staff) but was now 
struggling to grow further. 
Education U/G only 
Esteem None 
Previous Exp. of KT Yes 
FT split between R&KT 100% KT 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) We needed a contribution of both types of knowledge. 
However, one has to be aware of the danger of tacit knowledge. It can be interpreted subjectively so we have to monitor carefully that people 
don't go 'off piste' occasionally. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Both 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) The first year was spent finding out and developing mainly 
through face to face contact with some written material. In the second year knowledge was transferred through more explicit forms. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Both 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Most of the knowledge transferred is in the implicit stage and it happens on a 
continuum. The framework flows were definitely happening but at different rates and in numerous forms, some of which is still going on and I 
would say we are at the implicit stage for embedding. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) The project was a success – you get out what you put in. There were 
quantifiable outputs but the real value was in the tacit knowledge – it ranked the project success much higher. 
 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 2 years + 
Protectable No 
Complex or Elemental   Radical/Comp
lex 
 
General Comments Relating to Success  Achievable Yes 
Attributable to Project Yes 
Resulted from Knowledge Yes 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.2 
Interview & Analysis Summary – Type 2: Page 2 Interview Reference Code HWCE 
 Interview Delay 6 months 
 
Extended Explanation of Involvement (Qu. 57) As a result of the project we have changed our view of what the University can 
offer. Originally we viewed it as a place that taught students and produced papers, now we see it as a place to find help from people and 
knowledge. 
No. of Current Projects 50+ 
£ Value of Projects £400k P.A. 
Management Level Snr 
 
Applying Management Guideline 1(Qu. 58) We may change the way we consider a project with the University based on this, but at 
the outset the grant opportunity probably swayed our decision more than tacit knowledge. We didn't think of it that way and we didn't know 
what to expect. It must add value but with two thirds of the costs met by a grant we'd have to say it wouldn't make much difference. 
Value Adding Yes 
Level of Commentary High 
Understood - Comments Yes 
Understood – Application Yes 
 
Using the Framework to Assist Guideline 1 (Qu. 60) I think most of our knowledge happened on a continuum and in the implicit 
stage. 
 
 
Comments on Tacit Yes 
Comments on F2F Yes 
Ease of Use No 
  
 
Applying Management Guideline 2 (Qu. 63 & 65) [Mgmt guideline 2] seems quite straightforward.  
Although you gave out free software and equipment I thought this was the norm and now you point out what you were doing I understand but 
at the time I thought everyone got it. 
Quality Effect Yes 
Effectiveness Yes 
Useful Intervention Yes 
  
 
Understanding the Role of Rich Media Communications (Qu. 61&62) We can have face to face but other than video 
conferencing what would we use? I suppose we also had instant messenger with [name] when they were online and this was more interactive 
than email as it was quick fire.  Face to face was the most beneficial, second was video-conferencing. 
Understood RM Comms. Yes 
Able to Interpret Yes 
  
 
Generally referring to the management guidelines (Qu.59, 64 & 66) Anything that improves the quality in these projects can 
only be the icing on the cake. I am not convinced you can consider one type of activity as being the only thing that affected success though, as 
even rich media comms. wouldn't have helped if we didn't trust [name] and [name]. 
 
 
Previous Mgmt Guideline N/A 
Value Added Activity Yes 
Improvements Suggested No 
  
 
 
 
 
 
A 4.2 
Interview & Analysis Summary – Type 2 Interview Reference Code GRAD 
Respondent Stakeholder Type Acad. Respondent Title Research Fellow Interviewer Ref  ATA 
Respondent Role Software Engineer Channel Reference Consultancy *Single or Multiple Interview Multiple (1) 
 
Project Summary (Qu. **1-7) This project involved the web design research team undertaking a website design and build for a company 
that manufactures PCB's. The site needed basic functionality and also client order tracking and automated price/delivery information. The build 
lasted three months. 
 
 
 
No of Staff (on project) 4 
Project Effect N/A 
Project Started 01/01/10 
Project Duration 3 months 
Previous KT activity No 
 
Respondent Summary (Qu. 8-34) Two design engineers, both qualified to PhD level  and who were working on the project assisted by 
a third who was unable to make both interviews. New to working for companies and working on commercial projects. 
Education M/PhD 
Esteem Publication 
Previous Exp. of KT Yes 
FT split between R&KT 80 R, 20 KT 
 
Commenting of Tacit and Explicit Knowledge (Qu.35-37,44,45& 51) Interactions with company staff explaining and sorting out 
terms involved tacit being developed and exchanged. Company needed to map requirements and this was easier face to face. We wanted 
tacit knowledge – starting out it was very much what we wanted to achieve. 
Tacit or Explicit Both 
Tacit Achieved Yes 
Tacit as the Goal Yes 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Tacit occurred during face to face communications, less so 
as we used email to augment meetings etc and show details etc. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal Yes 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) Not really much explicit knowledge happened at all. Implicit has ranked highly 
and more so than explicit in this example. The information flow was implicit – implicit and tacit – tacit with some explicit towards the end. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures(Qu.43-56) Not really from us – but we guess that having tacit made the project a 
success. 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation 3 months 
Protectable No 
Complex or Elemental   Complex 
 
General Comments Relating to Success  Achievable Yes 
Attributable to Project No 
Resulted from Knowledge No 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.2 
Interview & Analysis Summary – Type 2: Page 2 Interview Reference Code GRAD 
 Interview Delay 3 weeks 
 
Extended Explanation of Involvement (Qu. 57) At the final handover meeting there was a recognition that the requirements for 
face to face were as part of a project activity. The original scheduled submission was rescheduled with a site based presentation and training 
activity. 
No. of Current Projects N/A 
£ Value of Projects N/A 
Management Level Junior 
 
Applying Management Guideline 1(Qu. 58) In discussions it was explained to us that this work was consultancy – we would rather 
have done a longer project but this was a good way for us to earn some extra funds so it worked well. We have never scoped other projects so 
would struggled to compare benefits as you are explaining. 
Value Adding No 
Level of Commentary Simplistic 
Understood - Comments No 
Understood – Application No 
 
Using the Framework to Assist Guideline 1 (Qu. 60) The framework is quite simplistic but in hindsight we did do things in this 
way. At the outset it was lots of face to face therefore tacit. In the middle we did rely on emails and telephone (although not much) and in the 
end we were asked to present the outcomes etc. 
 
Comments on Tacit Yes 
Comments on F2F Yes 
Ease of Use No 
  
 
Applying Management Guideline 2 (Qu. 63 & 65) The company needed to map out their requirements explicitly. Talks with the 
company explaining and sorting out terms really involved the transfer of tacit and this is what was being developed and exchanged. Because 
web design is outside of the companies normal operation, if explicit had been used then almost certainly we would have struggled to deliver 
what they wanted. 
Quality Effect No 
Effectiveness No 
Useful Intervention No 
  
 
Understanding the Role of Rich Media Communications (Qu. 61&62) At first we thought all of the face to face was going to 
be a pain, because of all the travelling to and fro but on reflection it probably saved time in the long run. 
 
Understood RM Comms. Yes 
Able to Interpret Yes 
  
 
Generally referring to the management guidelines (Qu.59, 64 & 66) You [the interviewer] gave us instructions and we 
resolved them – so we sort of complied with the guidelines but you implemented them. In the future we'll do it this way because we learnt it 
was useful. 
 
 
Previous Mgmt Guideline No 
Value Added Activity No 
Improvements Suggested No 
  
 
 
 
 
 
A 4.2 
Interview & Analysis Summary – Type 2 Interview Reference Code GRAD 
Respondent Stakeholder Type Comp. Respondent Title International Sales Manager Interviewer Ref  ATA 
Respondent Role Project Manager Channel Reference Consultancy *Single or Multiple Interview Multiple (2) 
 
Project Summary (Qu. **1-7) As 19 (1) 
 
 
 
 
No of Staff (on project) 4 
Project Effect Nil 
Project Started Jan 2010 
Project Duration 3 months 
Previous KT activity No 
 
Respondent Summary(Qu. 8-34) The international sales manager for a high-tech PCB manufacturing company making high 
technology, high quality military and defence signification PCBs products. The project arose from an ECIF grant opp. 
Education B 
Esteem None 
Previous Exp. of KT No 
FT split between R&KT No RKT 
 
Commenting of Tacit and Explicit Knowledge(Qu.35-37,44,45& 51) Tacit knowledge was definitely achieved although at the 
outset we thought we needed only explicit. We soon realised tacit was essential. 
Tacit or Explicit Tacit 
Tacit Achieved Tacit 
Tacit as the Goal Tacit Exp. 
Tacit led to more success Yes 
 
Considering Rich Media Communications (Qu. 38-40, 52, 53& 54) Face to face was essential. If [name] spent three or four 
hours or so mocking up and then sending it over for me to look at, it would not have been effective, but we couldn't operate without explicit 
though. Could we? Five hours of face to face in the project. 
Face-to-face existed Yes 
F-2-F transferred tacit Yes 
Tacit was a goal No 
 
Referring to the Framework (Qu. 41-42, 48, 55 &56) At the moment we are in between areas – range of exchange was tacit at first 
and then more regularly as project developed more explicit. Framework reflected flows really well. 
Flows reflect model Yes 
Process improvement No 
Other Improvements  No 
 
Project Innovation & Success Measures (Qu.43-56) Tacit knowledge ranked it higher. It would have taken longer without it and 
that is what we expected. 
 
 
 
 
Incremental or Radical Incremental 
3
rd
 Party Understood Yes 
Duration of Maturation Instant 
Protectable Yes 
Complex or Elemental   Complex 
 
General Comments Relating to Success Not possible to put monetary value on success. Achievable No 
Attributable to Project No 
Resulted from Knowledge No 
 
(Notes: * Denotes interview as either key responder or multiple responder on the same project, ** Bold denotes questions aligned to primary focus)  
A 4.2 
Interview & Analysis Summary – Type 2: Page 2 Interview Reference Code GRAD 
 Interview Delay 3 weeks 
 
Extended Explanation of Involvement (Qu. 57) The project was good as I said last time. 
 
No. of Current Projects N/A 
£ Value of Projects N/A 
Management Level Middle 
 
Applying Management Guideline 1(Qu. 58) The transfer of explicit information would have probably helped in this area. I can see 
from this example now, tacit knowledge is essential. We didn't really have much option to chose, this was the way you recommended and the 
grant dictated this so probably it is useful but only if the decision isn't constrained.  
Value Adding Yes 
Level of Commentary Basic 
Understood - Comments Yes 
Understood – Application Yes 
 
Using the Framework to Assist Guideline 1 (Qu. 60) At the moment we are in between the areas and the range of exchange 
was tacit first and then more regularly as the project develops explicit becomes okay. A document translation would have been an example 
where explicit knowledge would have been acceptable but for this example it was essential that interaction occurred. The framework may 
reinforce this. 
Comments on Tacit Yes 
Comments on F2F Yes 
Ease of Use No 
  
 
Applying Management Guideline 2 (Qu. 63 & 65) Mgmt 2 was understood and it seems easy enough to read the scale. 
All of the understanding came from face to face and would definitely have taken a longer time and needed more interactions if we had not 
acted in the way suggested. 
 
Quality Effect Yes 
Effectiveness Yes 
Useful Intervention Yes 
  
 
Understanding the Role of Rich Media Communications (Qu. 61&62) What would happen for video conferencing - I guess it 
is better than telephone although we couldn't always get a good connection and after a while probably stopped looking at each other. 
When you build something tangible you can see it. With software you have to have face to face as much as possible. 
Understood RM Comms. Yes 
Able to Interpret Yes 
  
 
Generally referring to the management guidelines (Qu.59, 64 & 66) I think we got there in the end, but more company time 
and academic time would have been required without them. 
 
 
 
Previous Mgmt Guideline N/A 
Value Added Activity Yes 
Improvements Suggested No 
  
 
